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DATA VALIDATION SUMMARY REPORT

2"P FIVE-YEAR CERCLA REVIEW - SOIL SAMPLES

This report is a summary of the data validation and quality control (QC) review conducted for
soil samples collected in October 2007 in support of the 2" Five-Year CERCLA Review for the
Monsanto Soda Springs Plant, located in Soda Springs, Idaho. This effort was completed on the
behalf of Monsanto Elemental Phosphorous Plant. General Engineering Laboratories (GEL),
located in Charleston, South Carolina, performed analyses on all primary, triplicate, and field
blank samples. Sanford Cohen and Associates (SCA), located in Vienna, Virginia, was
contracted to perform radionuclide analysis on quality assurance (QA) split samples. These
laboratories were selected prior to sampling and are proficient in the analysis of radionuclides as
requested by the United States Environmental Protection Agency (USEPA) Region 10 and the
Idaho Department of Environmental Quality (IDEQ).

Data generated by GEL were validated as specified in the Quality Assurance Project Plan
(QAPP) portion of the 2" Five-Year CERCLA Review Work Plan (MWH, 2007), and as
referenced in the Final Work Plan for CERCLA Five-Year Review (MWH, 2002). Radionuclide
data were validated using applicable guidance specified in Evaluation of Radiochemical Data
Usability (United States Department of Energy [USDOE], 1997b). Data validation reports were
produced for each laboratory Sample Delivery Group (SDG), and are provided in Attachment A.

Soil samples were collected and submitted to GEL where they were homogenized and dried. In
addition, 17 equipment rinsate and 17 source water blank samples were collected and submitted
to GEL. Seventeen of the primary field samples were selected for triplicate and QA analyses.
These samples were homogenized and split into four parts. One part of each sample was
submitted to SCA for radionuclide analysis. The remaining three parts were identified as
triplicate samples and analyzed by GEL. All sample submittals were made under chain-of-

custody protocols.
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GEL analyzed the primary samples for Radium-226 (***Ra), Radium-228 (***Ra), and Cesium-
137 (*’Cs) by Environmental Measurements Laboratory (EML) Health and Safety Laboratory
(HASL)-300 Manual, Section 4.5.2.3 (Ga-01-R: high resolution germanium detector gamma ray
spectrometry) (USDOE, 1997a) and GEL’s Standard Operating Procedure (SOP) GL-RAD-A-
013 Rev #14. SCA analyzed the QA split samples for Radium-226 by EML HASL 300, Ga-01-
R.

Data quality objectives (DQOs) are qualitative and quantitative statements that specify the
quality of these data required to meet the goals of site investigation and/or to support decisions
made in environmental management activities. Although analytical chemistry DQOs for the
October 2007 sampling event were not specified in the Work Plan (MWH, 2007), chemical data
generated from field samples are typically evaluated in terms of precision, accuracy,
representativeness, completeness, and comparability. The results of laboratory quality control
(QC) samples were evaluated against these parameters. QC sample results that fall outside the
method- and laboratory-specified control criteria serve to signal unacceptable or biased data that
may result in corrective action or qualification of data. The following is a summary review of

these data, including data qualification that resulted from the data validation.

Precision and Accuracy

Precision is the degree of agreement among repeated measurements of the same characteristic
under the same or similar conditions. Data precision indicates how consistent and reproducible
the field sampling or analytical procedures have been. Precision was evaluated based on the
results of QC samples collected in the field and created in the laboratory. The percent differences
(or drift) calculated from continuing calibration verification (CCV) standards provided
information on precision of the analytical system. The calculated relative percent differences
(RPDs) for replicate field samples pairs provided information on precision of sampling and

analytical procedures.

Accuracy is defined as the closeness of agreement between an observed value and an accepted
reference value. Accuracy was evaluated based on recoveries from the laboratory control

samples, and sample identification and quantitation assessments.
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e All recoveries and RPDs for radionuclide QC sample analysis were within laboratory-
established control limits.

e The radionuclide sample identification and quantitation criteria for reporting (that is, the
detected activity as compared to the uncertainly and sample-specific minimum detectable
activity [MDA] or concentration [MDC]) were acceptable, with the exceptions noted in
each data validation report (GEL SDGs 195900, 195902, 196905, 195906, 195907,
195910, and 196017).

o The laboratory rejected three results (Cesium-137 in samples 101107SOMS4-13-0-C(5)
and 101307SOMS3-119-1-C(5) and Radium-228 in sample 101307SOMS-100-0-C(5))
because the peaks in these sample did not meet acceptable gamma-spectrometer criteria.

Representativeness
Representative for radionuclide analysis was determined from the laboratory blank data. The

normalized absolute difference (NAD) was calculated as follows:

NAD = | [Sample] — [Blank] |

. 2 . 25\ 12
al
([Uncertaintysample” + Uncertaintygiank”)

If the NAD were greater than 2.58, then the reported results were acceptable. If the NAD was
less than 2.58 but greater than 1.96, then the data were qualified as estimated. If the NAD was
less than 1.96 and the reported concentration were less than two times the uncertainty, then the
radionuclide was considered not detected (flagged as UJ) at the reported concentration. Radium-
226, Radium-228, and Cesium-137 results that were qualified because of method blank

contamination are summarized in each data validation report.
All samples were analyzed within the recommended holding times for radionuclides analyses.

Completeness

All field samples, field blank samples, and QA Split samples were collected and analyzed as
specified in the Work Plan, Field Sampling Plan, Quality Assurance Program Plan, and Health
and Safety Memoranda for the 2nd CERCLA Five-Year Review (MWH, 2007). GEL’s
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laboratory data were complete for radionuclide analyses. SCA laboratory data were complete

with the exception of back-up (raw) data in the laboratory report.

Comparability

Comparability is defined as the confidence with which one data set can be evaluated against
another. On this project, comparability was assured by analyzing all samples according to the
specified methods and procedures described in the Work Plan, Field Sampling Plan, Quality
Assurance Program Plan, and Health and Safety Memoranda for the 2nd CERCLA Five-Year
Review and via the analysis of QA Split samples. Table 1 provides the results of the QA split
samples for Radium-226.

Of the 51 RPDs and 51 duplicate error ratios (see Table 1 for calculation) calculated for Radium-
226 for the 17 sets of triplicate and QA Split samples, all but six were within the QAPP-defined
acceptance criterion of 35 for duplicates. Three RPDs and two DERs calculated from the results
of triplicate samples 101107SOMS4-16-1-C(5), 101107SOMS4-16-2-C(5), and 101107SOMS4-
16-3-C(5) and QA Split sample 101107SOMS4-16-4-C(5) and one RPD calculated from the
results of triplicate sample 100907SOMS3-99-2-C(5) and QA Split sample 100907SOMS3-99-4-
C(5) were greater than 35. The triplicate and QA Split sample results for the 17 sets of soil

samples indicate that the Radium-226 data were generally comparable.

Summary of Data Quality

Analytical data generated from soil samples collected in support of the 2™ Five-Year CERCLA
Review for the Monsanto Soda Springs Plant were reviewed and validated according to the
USDOE Evaluation of Radiochemical Data Usability. Except for the three rejected data, and all

data are usable as qualified.
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ATTACHMENT A

DATA VALIDATION REPORTS

GEL SDG No.
GEL SDG No.
GEL SDG No.
GEL SDG No.
GEL SDG No.
GEL SDG No.
GEL SDG No.

195900 Radium-226
195902 Radium-226
195905 Radium-226
195906 Radium-226
195907 Radium-226
195910 Radium-226
196017 Radium-226
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TABLE 1

SUMMARY OF TRIPLICATE AND QA SPLIT SAMPLE RESULTS FOR RADIOLOGICAL PARAMETERS
2ND 5-YEAR CERCLA REVIEW_SOIL 2007
MONSANTO
(Page 1 of 3)

Laboratory Sample Chemical Laboratory Result (pCi/g) Validation Result ® Precision °
Sample Identification Identification Type Parameter Result Uncertainty Qualifier MDC Qual ReasonCode RPD (<35) DER (=1.42)

101107SOMS3-82-1-C(5) 196017001 TRIPLICATE Radium-226 1.50 0.260 0.149 C03 5.2 0.09
101107SOMS3-82-2-C(5) 196017002 TRIPLICATE Radium-226 1.41 0.221 0.127 Co3 11 0.19
101107SOMS3-82-3-C(5) 196017003 TRIPLICATE Radium-226 1.45 0.240 0.117 Co3 8.6 0.14
101107SOMS3-82-4-C(5) MWWO07-8022-11 QA Split Radium-226  1.58 0.389 0.508

101507SOMKMBACK-5-1-C-(5) 196017004 TRIPLICATE Radium-226 1.10 0.228 0.154 C03 3.7 0.05
101507SOMKMBACK-5-2-C-(5) 196017005 TRIPLICATE Radium-226 1.03 0.271 0.154 Cco3 29 0.04
101507SOMKMBACK-5-3-C-(5) 196017006 TRIPLICATE Radium-226 1.34 0.230 0.108 C03 23 0.36
101507SOMKMBACK-5-4-C(5)  MWW07-8022-12 QA Split Radium-226  1.06 0.309 0.406

101307SOMS3-119-1-C(5) 196017007 TRIPLICATE Radium-226 1.29 0.201 0.121 Co3 18 0.29
101307SOMS3-119-2-C(5) 196017008 TRIPLICATE Radium-226 1.25 0.197 0.147 Co3 15 0.24
101307SOMS3-119-3-C(5) 196017009 TRIPLICATE Radium-226 1.26 0.213 0.125 Co3 15 0.24
101307SOMS3-119-4-C(5) MWWO07-8022-13 QA Split Radium-226  1.08 0.301 0.384

101207SOMS3-89-1-C(5) 196017010 TRIPLICATE Radium-226 4.16 0.456 0.156 C03 6.3 0.20
101207SOMS3-89-2-C(5) 196017011 TRIPLICATE Radium-226 4.57 0.522 0.190 Co3 3.1 0.10
101207SOMS3-89-3-C(5) 196017012 TRIPLICATE Radium-226 3.49 0.393 0.140 Co3 24 0.76
101207SOMS3-89-4-C(5) MWWOQ07-8022-14 QA Split Radium-226  4.43 0.48 0.354

101207SOMS3-47-1-C(5) 196017013 TRIPLICATE Radium-226 2.68 0.347 0.183 C03 6.1 0.15
101207SOMS3-47-2-C(5) 196017014 TRIPLICATE Radium-226 2.72 0.339 0.145 Co3 4.7 0.12
101207SOMS3-47-3-C(5) 196017015 TRIPLICATE Radium-226  3.02 0.397 0.188 C03 5.8 0.14
101207SOMS3-47-4-C(5) MWWOQ07-8022-15 QA Split Radium-226  2.85 0.435 0.467

101007SOMB-B-3-1-C(5) 196017016 TRIPLICATE Radium-226 0.943 0.196 0.121 C03 33 0.50
101007SOMB-B-3-2-C(5) 196017017 TRIPLICATE Radium-226 1.11 0.245 0.194 Co3 17 0.26
101007SOMB-B-3-3-C(5) 196017018 TRIPLICATE Radium-226 1.37 0.199 0.121 Co3 3.7 0.07
101007SOMB-B-3-4-C(5) MWWOQ07-8022-16 QA Split Radium-226  1.32 0.324 0.399

101007SOMD-2-1-C(5) 196017019 TRIPLICATE Radium-226 1.04 0.187 0.124 Co3 6.7 0.09
101007SOMD-2-2-C(5) 196017020 TRIPLICATE Radium-226 1.15 0.173 0.0855 C03 17 0.26
101007SOMD-2-3-C(5) 196017021 TRIPLICATE Radium-226 1.15 0.197 0.123 Co3 17 0.25
101007SOMD-2-4-C(5) MWWOQ07-8022-07 QA Split Radium-226 0.973 0.299 0.392

101107SOMS2-11-1-C(5) 196017022 TRIPLICATE Radium-226 1.62 0.230 0.114 Co03 3.6 0.06
101107SOMS2-11-2-C(5) 196017023 TRIPLICATE Radium-226 1.65 0.226 0.119 Co03 1.8 0.03
101107SOMS2-11-3-C(5) 196017024 TRIPLICATE Radium-226 1.76 0.238 0.127 CO03 4.7 0.07
101107SOMS2-11-4-C(5) MWWQ7-8022-08 QA Split Radium-226  1.68 0.483 0.665

101107SOMS4-16-1-C(5) 196017025 TRIPLICATE Radium-226 1.37 0.228 0.131 Co03 52 0.78
101107SOMS4-16-2-C(5) 196017026 TRIPLICATE Radium-226 2.51 0.323 0.124 Co03 103 1.99
101107SOMS4-16-3-C(5) 196017027 TRIPLICATE Radium-226 1.97 0.247 0.136 Co03 84 1.55
101107SOMS4-16-4-C(5) MWWQ7-8022-09 QA Spilit Radium-226  0.804 0.283 0.385




TABLE 1

SUMMARY OF TRIPLICATE AND QA SPLIT SAMPLE RESULTS FOR RADIOLOGICAL PARAMETERS
2ND 5-YEAR CERCLA REVIEW_SOIL 2007
MONSANTO
(Page 2 of 3)

Laboratory Sample Chemical Laboratory Result (pCi/g) Validation Result ® Precision
Sample Identification Identification Type Parameter Result Uncertainty Qualifier MDC Qual ReasonCode RPD (<35) DER (=1.42)

100907SOMS-15-1-C(5) 196017028 TRIPLICATE Radium-226 6.40 0.673 0.202 Co3 15 0.52
100907SOMS-15-2-C(5) 196017029 TRIPLICATE Radium-226 6.06 0.597 0.161 Co3 9.3 0.34
100907SOMS-15-3-C(5) 196017030 TRIPLICATE Radium-226 6.54 0.674 0.208 C03 17 0.60
100907SOMS-15-4-C(5) MWW07-8022-10 QA Split Radium-226  5.52 0.51 0.283

100907SOMS2-06-1-C(5) 196017031 TRIPLICATE Radium-226 1.14 0.200 0.114 Co3 25 0.38
100907SOMS2-06-2-C(5) 196017032 TRIPLICATE Radium-226 1.03 0.200 0.146 Co3 35 0.51
100907SOMS2-06-3-C(5) 196017033 TRIPLICATE Radium-226 1.21 0.200 0.139 C03 19 0.30
100907SOMS2-06-4-C(5) MWW07-8022-05 QA Split Radium-226  1.47 0.387 0.512

100907SOMS3-99-1-C(5) 196017034 TRIPLICATE Radium-226 0.945 0.241 0.144 Co3 4.1 0.05
100907SOMS3-99-2-C(5) 196017035  TRIPLICATE Radium-226 0.630  0.171 0.148 Co3 0.43
100907SOMS3-99-3-C(5) 196017036 TRIPLICATE Radium-226 1.16 0.213 0.157 Co3 24 0.37
100907SOMS3-99-4-C(5) MWWO07-8022-06 QA Split Radium-226  0.907 0.269 0.331

101307SOMS3-79-1-C(5) 196017037 TRIPLICATE Radium-226 2.27 0.291 0.126 C03 3.5 0.08
101307SOMS3-79-2-C(5) 196017038 TRIPLICATE Radium-226 2.05 0.276 0.139 C03 14 0.31
101307SOMS3-79-3-C(5) 196017039 TRIPLICATE Radium-226 1.67 0.248 0.144 C03 34 0.72
101307SOMS3-79-4-C(5) MWWO07-8022-01 QA Split Radium-226  2.35 0.404 0.473

101307SOMS3-12-1-C(5) 196017040 TRIPLICATE Radium-226 1.18 0.191 0.108 C03 18 0.33
101307SOMS3-12-2-C(5) 196017041 TRIPLICATE Radium-226 1.19 0.178 0.126 C03 18 0.32
101307SOMS3-12-3-C(5) 196017042 TRIPLICATE Radium-226 1.37 0.207 0.111 C03 3.6 0.07
101307SOMS3-12-4-C(5) MWWO07-8022-02 QA Split Radium-226  1.42 0.315 0.364

101307SOMS3-112-1-C(5) 196017043 TRIPLICATE Radium-226 1.30 0.235 0.158 C03 33 0.49
101307SOMS3-112-2-C(5) 196017044 TRIPLICATE Radium-226 1.21 0.227 0.118 C03 26 0.37
101307SOMS3-112-3-C(5) 196017045 TRIPLICATE Radium-226 1.21 0.195 0.133 C03 26 0.39
101307SOMS3-112-4-C(5) MWWO07-8022-03 QA Split Radium-226  0.929 0.301 0.411

101207SOMS2-35-1-C(5) 196017046 TRIPLICATE Radium-226 1.41 0.237 0.123 C03 26 0.39
101207SOMS2-35-2-C(5) 196017047 TRIPLICATE Radium-226 1.29 0.225 0.162 C03 17 0.25
101207SOMS2-35-3-C(5) 196017048 TRIPLICATE Radium-226 1.36 0.203 0.124 C03 22 0.35
101207SOMS2-35-4-C(5) MWWO07-8022-17 QA Split Radium-226  1.09 0.334 0.463

101307SOMS3-09-1-C(5) 196017049 TRIPLICATE Radium-226 4.85 0.526 0.151 C03 30 1.12
101307SOMS3-09-2-C(5) 196017050 TRIPLICATE Radium-226  5.87 0.616 0.145 C03 11 0.41
101307SOMS3-09-3-C(5) 196017051 TRIPLICATE Radium-226 6.07 0.571 0.135 Co3 7.6 0.30
101307SOMS3-09-4-C(5) MWWO07-8022-04 QA Split Radium-226  6.55 0.551 0.331

@ The triplicate sample data were validated, but not the quality assurance (QA) split samples. The QA Split laboratory report did not contain sufficient back-up data to perform
validation. Reason codes are defined in the individual validation reports.



TABLE 1

SUMMARY OF TRIPLICATE AND QA SPLIT SAMPLE RESULTS FOR RADIOLOGICAL PARAMETERS
2ND 5-YEAR CERCLA REVIEW_SOIL 2007
MONSANTO
(Page 3 of 3)

Laboratory Sample Chemical Laboratory Result (pCi/g) Validation Result ® Precision
Sample Identification Identification Type Parameter Result Uncertainty Qualifier MDC Qual ReasonCode RPD (<35) DER (=1.42)

® The relative percent difference (RPD) and duplicate error ratio (DER) were calculated for each triplicate sample result against the associated QA Split sample result when both

results were reported as detections (that is, not non-detected). An RPD or DER value that is bolded and boxed is above the acceptance criterion. The RDP and DER
acceptance criteria are 35 and 1.42, respectively.

J - result is estimated because of one or more quality control results that are outside the acceptance limits

MDC - minimum detectable concentration

pCi/g - pico-Curries per gram

UJ - result is considered not detected at the laboratory-reported concentration. The non-detected value is considered estimated.

RPD = | (Triplicate - QA Split)|
(Triplicate + QA Split)/2

DER = | (Triplicate - QA Spilit)|
2 (UncertTriplicatez + Uncertgp Splitz) "2




MWH Client:

MWH Project Name:
MWH Project Number:
Laboratory:

Data packages:
Analytical Batches:

Method:

Guidance Documents:

Modification:

Clarifications:

Attachment A:

Attachment B:

26Ra, 2*Ra, VCs
GEL SDG 195900
Page 1 of 7

Monsanto Company

CERCLA 2™ 5-Year Review

1010076.011701

GEL Laboratories, LLC (Charleston, SC)
Sample Delivery Group (SDG) Number 195900
695965 and 695967

Gamma Radium (Ra) 226 (***Ra), ***Ra, and "*’Cs by EML
HASL 300, 4.5.2.3 and per the laboratory’s SOP GL-RAD-
A-013 Rev #14 (a gamma spectrometry method).

U.S. Department of Energy, Evaluation of Radiochemical
Data Usability, es/er/ms-5, April 1997.

U.S. Department of Energy, Environmental Measurements
Laboratory, Health and Safety Laboratory (HASL)-300
Manual, Section 4.5.2.3 (Ga-01-R:  high resolution
germanium detector gamma ray spectrometry), 28™h
Edition, February 1997.

Data Flags and Reason Codes as specified in Appendix A
of Evaluation of Radiochemical Data Usability (see
Attachment A below) were used to qualify the data, with
modification for the evaluation of laboratory duplicate
(duplicate sample error ratio used instead of normalized
absolute difference).

Radiochemical tracers are referenced in the Evaluation of
Radiochemical Data Usability guidance document, but are
not applicable to gamma spectroscopy methods. Matrix
spikes are also referenced, but were not used by GEL; data
were not qualified because matrix spikes were not used.
GEL did not provide calibration data. Results were not
qualified, but sample results in the project database were
populated with the applicable Reason Code (C03).

Validation Flags and Reason Codes

Validation Worksheet



Sample Cross Reference:

26Ra, 2Ra, 17Cs
GEL SDG 195900

Laboratory Sample

No. Field Sample Identification Date Collected Identification
1 101307SOMS-07-0-C(5) 10/13/2007 195900001
2 101307SOMS3-19-0-C(5) 10/13/2007 195900002
3 101307SOMS3-21-0-C(5) 10/13/2007 195900003
4 101307SOMS2-29-0-C(5) 10/13/2007 195900004
5 101307SOMS-14-0-C(5) 10/13/2007 195900005
6 101307SOMS2-24-0-C(5) 10/13/2007 195900006
7 101307SOMS3-23-0-C(5) 10/13/2007 195900007
8 101307SOMS3-61-0-C(5) 10/13/2007 195900010
9 101307SOMS3-22-0-C(5) 10/13/2007 195900011
10 101307SOMS3-114-0-C(5) 10/13/2007 195900012
11 101307SOMS3-101-0-C(5) 10/13/2007 195900013
12 101307SOMS3-71-0-C(5) 10/13/2007 195900014
13 101307SOMS-100-0-C(5) 10/13/2007 195900016
14 101307SOMS3-25-0-C(5) 10/13/2007 195900017
15 101307SOMS3-26-0-C(5) 10/13/2007 195900018
16 101307SOMS3-88-0-C(5) 10/13/2007 195900019
17 101307SOMS3-118-0-C(5) 10/13/2007 195900020
18 101507SOMSKMBACK-6-0-C(5) 10/15/2007 195900022
19 101207SOMS3-39-0-C(5) 10/12/2007 195900023
20 101507SOMSKMBACK-7-0-C(5) 10/15/2007 195900024
21 101307SOMS2-12-0-C(5) 10/13/2007 195900025
22 101307SOMS2-7-0-C(5) 10/13/2007 195900026
23 101307SOMS3-06-0-C(5) 10/13/2007 195900027
24 101307SOMS3-53-0-C(5) 10/13/2007 195900028
25 101307SOMS3-08-0-C(5) 10/13/2007 195900030
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l. Chain-of-Custody Procedure, Sample Preservation, and Holding Time

X Signatures on chain(s) and all samples accounted for
X *Ra, ***Ra, "'Cs: collected in HDPE (polyethylene) containers

A total of 25 soil samples were collected between October 12 and 15, 2007 in HDPE
containers. All samples that were collected during this week were shipped in 11 coolers,

and arrived at the laboratory on October 17, 2007.

Sample chain-of-custody and

laboratory receipt documentation appears intact. The 25 primary samples were prepared
on October 23, 2007, and analyzed between November 1 and 5, 2007, 15 to 19 days into
the 6-month laboratory-referenced holding time.

I1. Instrument Calibration

number of counts for each standard, measured activity for all samples

Confirm matrix used in geometry standard
Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate
Calibration points including efficiency, energy, and peak resolution

Confirm summary report includes: dates of calibration, geometry, count times for all analysis,



26Ra, 2*Ra, VCs
GEL SDG 195900
Page 3 of 7

Initial calibration data were not assessed because none was provided in the data package.

I1l.  Calibration Verification

Tolerance chart or statistical control chart of the appropriate 20 efficiencies and 20 relevant peak
energies with 3 F+/- limits

Resolution demonstration of relevant peak(s)

Listing of X/Y coordinates in constructing the control charts

Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate
Geometries used in analysis

Calibration verification data were not assessed because none was provided in the data
package.

IV.  Target Compound ldentification and Quantitation
~ X Confirm all samples less than MDC are qualified not detected (U)
~ X Less than two times the uncertainty were reported by the laboratory as not detected (U)

All sample results that were either less than two times the uncertainty were reported by
the laboratory as not detected (U), or were greater than two times the uncertainty and
greater than the minimum detectable concentration (MDC), with the following exception:

Laboratory Result Result Data
Field Sample Sample Minus (pCi/g)/Lab Validation Reason
Identification Identification Parameter | 2*Uncert Flag Flag Code
101307SOMS3-53- 195900028 **Ra -0.094 0.704 uJ Q09
0-C(5)

Result was flagged as not detected (UJ) at the reported concentration because it failed
both the above “two times uncertainty” criterion and the blank criterion specified in
Section V below.

Additionally, the laboratory qualified the following samples as footnoted:

Laboratory Result Data

Field Sample Sample (pCilg)/Lab Validation Reason

Identification Identification Parameter Flag Flag Code
101307SOMS-14-0-C(5) 195900005 2Ra 0.530 UL * uUJ Q02
101307SOMS3-23-0- 195900007 “®Ra 0.498 UI* uJ Q02
C(5)
101307SOMS-100-0- 195900016 “®Ra 0.187 UI° R P03
C(5)

a

b

Data rejected due to low abundance.
Data rejected due to high peak-width.

“Data rejected due to low abundance” is interpreted to be that there was positive
interference at the target frequency that did not meet the qualitative criteria for the target
isotope, so the observed result is treated as not detected (UJ). “Data rejected due to high
peak-width” is interpreted to be a loss of resolution for the detected peak, so is considered
rejected (R).

V. Blanks
_ X Method blank results < MDC
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_ X Calculate normalized absolute difference (NAD) =
| (Sample — Blank) | /([Uncertainty’s,mp+Uncertainty’gjam] ')
_ X Ifnormalized absolute difference is > 2.58, no action necessary
~ X __ Ifnormalized absolute difference is between 1.96 and 2.58, qualify sample J

If normalized absolute difference is less than 1.96, consider rejecting data

All normalized absolute differences (per above calculation) were greater than 2.58 for all
sample results that were reportable (that is, reported as a detection above the MDC), with
the following exceptions:

Laboratory Result Data
Field Sample Sample (pCilg)/Lab | Validation | Reason
Identification Identification Parameter NAD Flag Flag Code
101307SOMS3-21-0- 195900003 B7cs 2.14 0.129 J BO1
C(5)
101307SOMS3-71-0- 195900014 BTcs 2.36 0.177 J BO1
C(5)
101307SOMS3-25-0- 195900017 B7Cs 2.35 0.227 J BO1
C(5)
101307SOMS3-26-0- 195900018 B7Cs 2.25 0.145 J BO1
C(5)
101307SOMS3-88-0- 195900019 | **Ra 2.01 0.928 J BOI
C(5)
101507SOMKBACK-6- 195900022 B7Cs 242 0.147 J BO1
0-C(5)
101307SOMS3-53-0- 195900028 | **Ra 1.73 0.704 uJ BOI
C(5)
VI.  Laboratory Duplicates
~ X Must be analyzed for each batch or for every 20 samples
~X_ RPDs within the laboratory’s control limits (RPD not calculated when one or both duplicate
results are not detected)
_ X ___ Calculate the duplicate error ratio (DER)) =

| (Sample — Duplicate) | /(2* ([Uncertainty’s,mpic-Uncertainty pupiicae] ')

DER <1.42
If DER > 1.42, qualify sample J

The laboratory’s laboratory duplicate criteria are: If duplicate activities are less than 5
times MDC, then the RPD should be less than 100%; if activities are greater than 5 times
the MDC, the RPD should be less than 20%.

All RPDs and DERs associated with both laboratory duplicate pairs were within these
criteria.

VIIl. Laboratory Control Samples
_ X Must be analyzed for each batch or for every 20 samples
X Compare %R with lab control limits (75-125%)

All recoveries for each laboratory control samples were within control limits.
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VIIl. Equipment and Water Blank Samples

A total of 17 equipment blanks and 17 water blanks were collected between October 9
and 15, 2007 for gamma spectrometry analysis, including analysis for *Ra and *’Cs
(see data validation report for GEL SDG 195907). All equipment blanks and water
blanks were not detected for both **°Ra and "*'Cs.

IX. Overall Assessment of Data

With the following exceptions, all quality control data associated with the field samples
were within control limits. All other field results are usable as reported by the laboratory.

Summary of Qualified Data:

Laboratory Result Data

Field Sample Sample (pCi/g)/Lab | Validation Reason

Identification Identification Parameter Flag Result/Flag Code
All sample results No flag C03
101307SOMS-14-0-C(5) 195900005 | ***Ra 0.530 Ul UJ Q02
101307SOMS3-23-0-C(5) 195900007 | ***Ra 0.498 Ul UJ Q02
101307SOMS-100-0-C(5) 195900016 | **Ra 0.187 Ul R P03
101307SOMS3-21-0-C(5) 195900003 BCs 0.129 J BO1
101307SOMS3-71-0-C(5) 195900014 | 'Cs 0.177 J BO1
101307SOMS3-25-0-C(5) 195900017 | ™'Cs 0.227 J BO1
101307SOMS3-26-0-C(5) 195900018 | 'Cs 0.145 J BO1
101307SOMS3-88-0-C(5) 195900019 | ***Ra 0.928 J BO1
101507SOMKBACK-6-0- 195900022 B7Cs 0.147 J BO1
C(5)
101307SOMS3-53-0-C(5) 195900028 | ***Ra 0.704 UJ Q09,B01
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ATTACHMENT A

Radiochemical Data Verification and Validation: Per Appendix A in Evaluation of

Radiochemical Data Usability, es/er/ms-5 USDOE April, 1995

Flag Definition
U Nuclide considered not detected above the reported MDC or 2 times the uncertainty
J Nuclide identified; the associated value is approximated
ul Nuclide not detected above the reported MDC or 2 times the uncertainty and a quality
deficiency affects the data and impacts the uncertainty of the reported data
R Result is not usable for its intended purpose
Reason
Code Definition

Method Blank

BO1 Concentration of contaminant in the method blank at a level > the qualification level
B02 Method blank was not the same matrix as the analytical samples

B03 Gross contamination exists

B04 Blanks were not analyzed at the appropriate frequency

B05 Sample not significantly different than radiochemical method blank

B06 Blank data not reports

B07 Other (describe in comments)

Calibration

CO01 Initial calibration sequence was not followed as appropriate

C02 Calibration was not performed at the appropriate frequency

C03 Calibration data not reported

C04 Calibration not performed

C05 Chemical resolution criteria were not satisfied

C06 Standard curve was established with fewer than the required number of standards
Co7 Instrumental system determined to be out of control

C08 Other (describe in comments)

Laboratory Duplicate

D01 Significant difference between sample and duplicate
D02 Laboratory duplicate was not analyzed at the appropriate frequency
D03 Laboratory duplicate data was not reported

D04 Other (describe in comments)

Evidentiary Concerns

EO1 Custody of sample in question

E02 Standard not traceable

E03 Other (describe in comments)

General

GO1 Professional judgment was used to qualify the data
G02 Other (describe in comments)

Holding Times

HO1 Holding times were exceeded

H02 Holding times were grossly exceeded

HO3 Samples were not preserved properly

H04 Other (describe in comments)

Laboratory Control Sample

LO1 LCS recovery above upper control limit

L02 LCS recovery below lower control limit

L03 LCS was not analyzed at appropriate frequency
L04 LCS not the same matrix as the analytical samples
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Reason
Code Definition
LO5 LCS data not reported
L06 Other (describe in comments)
Matrix Spike and MS/MSD
MO1 MS recovery above upper control limit
MO02 MS recovery below lower control limit
MO03 MS not analyzed at the appropriate frequency
MO04 MS data not reported
MO5 Other (describe in comments)

Instrument Performance

P01 High background levels or a shift in the energy calibration were observed

P02 Extraneous peaks were observed

P03 Loss of resolution was observed

P04 Peak-tailing or peak splitting that may result in inaccurate quantitation were observed
P05 Instrument performance not analyzed at the appropriate frequency

P06 Other (describe in comments)

Quantitation

Q01 Peak misidentified

Q02 Target analyte affected by interfering peak

Q03 Qualitative criteria were not satisfied

Q04 Cross contamination occurred

Q05 No raw data were provided to confirm Quantitation
Q06 MDC > RDL

Q07 Inappropriate aliquot sizes were used

Q08 Sample result < MDC

Q09 Sample result < 2s uncertainty

QI10 Negative result

Q11 Compounds were not adequately resolved

QI12 Sample weight different from calibration geometry
Q13 Sample weight greater than greatest weight on mass attenuation curve
Q14 Other (describe in comments)

Radiochemical Yield

Y01 Radiochemical tracer yield was above the upper control limit
Y02 Radiochemical tracer yield was below the lower control limit
Y03 Radiochemical tracer yield was zero

Y04 Radiochemical yield data was not present

YO05 Other (describe in comments)
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Data Validation

Sample_No Lab_Id Assoc_BInk |Sample_Type |Parameter |Lab_Result |Uncertainty |Lab_Qual MDC Result-MDC Result-2*Unc |Dval_MB |Dval_DER | Qual| ReasonCode
101307SOMS-07-0-C(5) 195900001 1201446555 |SAMPLE Cesium-137 |0.312 0.069 0.0703 0.242 0.174 4.39 0.09 C03
101307SOMS-07-0-C(5) 195900001 1201446555 |SAMPLE Radium-226 [1.79 0.240 0.121 1.669 1.310 7.18 0.16 C03
101307SOMS-07-0-C(5) 195900001 1201446555 |SAMPLE Radium-228 [1.09 0.301 0.223 0.867 0.488 3.50 0.18 C03
101307SOMS3-19-0-C(5) 195900002 1201446555 |SAMPLE Cesium-137 |0.385 0.0904 0.0662 0.319 0.204 4.18 C03
101307SOMS3-19-0-C(5) 195900002 1201446555 |SAMPLE Radium-226 4.60 0.502 0.146 4.454 3.596 9.06 C03
101307SOMS3-19-0-C(5) 195900002 1201446555 |SAMPLE Radium-228 [1.08 0.372 0.260 0.820 0.336 2.82 C03
101307SOMS3-21-0-C(5) 195900003 1201446555 |[SAMPLE Cesium-137 |0.129 0.0573 0.0723 0.057 0.014 2.14 J B01,C03
101307SOMS3-21-0-C(5) 195900003 1201446555 |[SAMPLE Radium-226 |1.27 0.201 0.125 1.145 0.868 5.99 C03
101307SOMS3-21-0-C(5) 195900003 1201446555 |SAMPLE Radium-228 |1.64 0.344 0.233 1.407 0.952 4.65 C03
101307SOMS2-29-0-C(5) 195900004 1201446555 |SAMPLE Cesium-137 |0.602 0.106 0.0799 0.522 0.390 5.60 C03
101307SOMS2-29-0-C(5) 195900004 1201446555 |SAMPLE Radium-226 [1.98 0.276 0.133 1.847 1.428 6.96 C03
101307SOMS2-29-0-C(5) 195900004 1201446555 |SAMPLE Radium-228 |1.31 0.365 0.262 1.048 0.580 3.50 C03
101307SOMS-14-0-C(5) 195900005 1201446555 |SAMPLE Cesium-137 |0.314 0.0822 0.0844 0.230 0.150 3.73 C03
101307SOMS-14-0-C(5) 195900005 1201446555 |SAMPLE Radium-226 8.82 0.873 0.174 8.646 7.074 10.05 C03
101307SOMS-14-0-C(5) 195900005 1201446555 |SAMPLE Radium-228 |0.00 0.372 ul 0.530 -0.530 -0.744 0.04 uJ Q02,C03
101307SOMS2-24-0-C(5) 195900006 1201446555 SAMPLE Cesium-137 |0.191 0.0586 0.067 0.124 0.074 3.12 C03
101307SOMS2-24-0-C(5) 195900006 1201446555 SAMPLE Radium-226 [1.95 0.261 0.128 1.822 1.428 7.23 C03
101307SOMS2-24-0-C(5) 195900006 1201446555 SAMPLE Radium-228 [1.38 0.304 0.203 1.177 0.772 4.40 C03
101307SOMS3-23-0-C(5) 195900007 1201446555 |SAMPLE Cesium-137 |0.248 0.0642 0.058 0.190 0.120 3.73 C03
101307SOMS3-23-0-C(5) 195900007 1201446555 |SAMPLE Radium-226 |1.15 0.237 0.128 1.022 0.676 4.63 C03
101307SOMS3-23-0-C(5) 195900007 1201446555 |[SAMPLE Radium-228 |0.00 0.326 ul 0.498 -0.498 -0.652 0.05 uJ Q02,C03
101307SOMS3-61-0-C(5) 195900010 1201446555 |SAMPLE Cesium-137 |0.243 0.0844 0.0761 0.167 0.074 2.81 C03
101307SOMS3-61-0-C(5) 195900010 1201446555 |SAMPLE Radium-226 [1.48 0.205 0.124 1.356 1.070 6.87 C03
101307SOMS3-61-0-C(5) 195900010 1201446555 |SAMPLE Radium-228 |1.35 0.334 0.225 1.125 0.682 3.93 C03
101307SOMS3-22-0-C(5) 195900011 1201446555 |SAMPLE Cesium-137 |0.208 0.0668 0.0724 0.136 0.074 3.01 C03
101307SOMS3-22-0-C(5) 195900011 1201446555 |SAMPLE Radium-226 [1.30 0.221 0.125 1.175 0.858 5.61 C03
101307SOMS3-22-0-C(5) 195900011 1201446555 |SAMPLE Radium-228 [1.23 0.342 0.228 1.002 0.546 3.50 C03
101307SOMS3-114-0-C(5) 195900012 1201446555 |SAMPLE Cesium-137 |0.278 0.0975 0.0621 0.216 0.083 2.80 C03
101307SOMS3-114-0-C(5) 195900012 1201446555 |SAMPLE Radium-226 2.27 0.298 0.143 2.127 1.674 7.42 C03
101307SOMS3-114-0-C(5) 195900012 1201446555 |SAMPLE Radium-228 [1.19 0.375 0.221 0.969 0.440 3.09 C03
101307SOMS3-101-0-C(5) 195900013 1201446555 |[SAMPLE Cesium-137 |4.90 0.358 0.0883 4.812 4.184 13.67 C03
101307SOMS3-101-0-C(5) 195900013 1201446555 |SAMPLE Radium-226 3.13 0.354 0.140 2.990 2.422 8.67 C03
101307SOMS3-101-0-C(5) 195900013 1201446555 |[SAMPLE Radium-228 |0.282 0.216 U 0.322 -0.040 -0.150 1.19 C03
101307SOMS3-71-0-C(5) 195900014 1201446555 |SAMPLE Cesium-137 |0.177 0.0727 0.059 0.118 0.032 2.36 J B01,C03
101307SOMS3-71-0-C(5) 195900014 1201446555 |SAMPLE Radium-226 2.16 0.270 0.117 2.043 1.620 7.76 C03
101307SOMS3-71-0-C(5) 195900014 1201446555 |SAMPLE Radium-228 |1.16 0.310 0.227 0.933 0.540 3.62 C03
101307SOMS-100-0-C(5) 195900016 1201446555 SAMPLE Cesium-137 |2.12 0.191 0.0471 2.073 1.738 11.05 C03
101307SOMS-100-0-C(5) 195900016 1201446555 SAMPLE Radium-226 2.43 0.286 0.106 2.324 1.858 8.27 C03
101307SOMS-100-0-C(5) 195900016 1201446555 SAMPLE Radium-228 |0.00 0.309 ul 0.187 -0.187 -0.618 0.05 R P03,C03
101307SOMS3-25-0-C(5) 195900017 1201446555 |SAMPLE Cesium-137 |0.227 0.0944 0.0831 0.144 0.038 2.35 J B01,C03
101307SOMS3-25-0-C(5) 195900017 1201446555 |SAMPLE Radium-226 |1.54 0.227 0.149 1.391 1.086 6.50 C03
101307SOMS3-25-0-C(5) 195900017 1201446555 |SAMPLE Radium-228 |1.31 0.350 0.260 1.050 0.610 3.64 C03
101307SOMS3-26-0-C(5) 195900018 1201446555 SAMPLE Cesium-137 |0.145 0.0617 0.0813 0.064 0.022 2.25 J B01,C03
101307SOMS3-26-0-C(5) 195900018 1201446555 |SAMPLE Radium-226 [1.19 0.219 0.134 1.056 0.752 5.17 C03
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Sample_No Lab_Id Assoc_BInk |Sample_Type |Parameter |Lab_Result |Uncertainty |Lab_Qual MDC Result-MDC |Result-2*Unc |Dval_MB Dval_DER | Qual| ReasonCode
101307SOMS3-26-0-C(5) 195900018 1201446555 |SAMPLE Radium-228 [1.08 0.370 0.291 0.789 0.340 2.84 C03
101307SOMS3-88-0-C(5) 195900019 1201446555 |SAMPLE Cesium-137 |0.0433 0.095 u 0.146 -0.103 -0.147 0.43 C03
101307SOMS3-88-0-C(5) 195900019 1201446555 |SAMPLE Radium-226 [13.9 1.36 0.218 13.682 11.180 10.19 C03
101307SOMS3-88-0-C(5) 195900019 1201446555 |SAMPLE Radium-228 |0.928 0.451 0.507 0.421 0.026 2.01 J B01,C03
101307SOMS3-118-0-C(5) 195900020 1201446555 |SAMPLE Cesium-137 |0.342 0.111 0.079 0.263 0.120 3.04 C03
101307SOMS3-118-0-C(5) 195900020 1201446555 |SAMPLE Radium-226 2.10 0.276 0.150 1.950 1.548 7.38 C03
101307SOMS3-118-0-C(5) 195900020 1201446555 |SAMPLE Radium-228 [1.27 0.315 0.293 0.977 0.640 3.91 C03
101507SOMKMBACK-6-0-C(5) 195900022 |1201446555 SAMPLE Cesium-137 |0.147 0.058 0.0627 0.084 0.031 2.42 J B01,C03
101507SOMKMBACK-6-0-C(5) 195900022 |1201446555 SAMPLE Radium-226 |0.919 0.190 0.122 0.797 0.539 4.53 C03
101507SOMKMBACK-6-0-C(5) 195900022 |1201446555 SAMPLE Radium-228 [1.29 0.329 0.236 1.054 0.632 3.81 C03
101207SOMS3-39-0-C(5) 195900023 1201446555 |[SAMPLE Cesium-137 |0.244 0.0701 0.0864 0.158 0.104 3.37 C03
101207SOMS3-39-0-C(5) 195900023 1201446555 |[SAMPLE Radium-226 |1.14 0.192 0.129 1.011 0.756 5.60 C03
101207SOMS3-39-0-C(5) 195900023 1201446555 |SAMPLE Radium-228 [1.30 0.349 0.271 1.029 0.602 3.63 C03
101507SOMKMBACK-7-0-C(5) 195900024 |1201446555 SAMPLE Cesium-137 |0.320 0.072 0.0624 0.258 0.176 4.32 C03
101507SOMKMBACK-7-0-C(5) 195900024 |1201446555 SAMPLE Radium-226 [1.02 0.172 0.0977 0.922 0.676 5.53 C03
101507SOMKMBACK-7-0-C(5) 195900024 |1201446555 SAMPLE Radium-228 |1.21 0.290 0.209 1.001 0.630 4.03 C03
101307SOMS2-12-0-C(5) 195900025 1201446572 |[SAMPLE Cesium-137 |0.559 0.0973 0.0734 0.486 0.364 5.40 C03
101307SOMS2-12-0-C(5) 195900025 1201446572 |SAMPLE Radium-226 |1.90 0.277 0.157 1.743 1.346 6.73 C03
101307SOMS2-12-0-C(5) 195900025 1201446572 |[SAMPLE Radium-228 [1.39 0.369 0.269 1.121 0.652 3.69 C03
101307SOMS2-7-0-C(5) 195900026 1201446572 |SAMPLE Cesium-137 |0.272 0.079 0.083 0.189 0.114 3.10 Co3
101307SOMS2-7-0-C(5) 195900026 1201446572 |SAMPLE Radium-226 |2.56 0.329 0.148 2.412 1.902 7.68 C03
101307SOMS2-7-0-C(5) 195900026 1201446572 |SAMPLE Radium-228 [1.17 0.337 0.319 0.851 0.496 3.39 C03
101307SOMS3-06-0-C(5) 195900027 1201446572 |SAMPLE Cesium-137 |0.317 0.0534 0.0437 0.273 0.210 5.02 C03
101307SOMS3-06-0-C(5) 195900027 1201446572 |SAMPLE Radium-226 2.42 0.269 0.0918 2.328 1.882 8.84 C03
101307SOMS3-06-0-C(5) 195900027 1201446572 |[SAMPLE Radium-228 [1.24 0.267 0.178 1.062 0.706 4.47 C03
101307SOMS3-53-0-C(5) 195900028 1201446572 |[SAMPLE Cesium-137 |0.448 0.0952 0.0932 0.355 0.258 4.39 C03
101307SOMS3-53-0-C(5) 195900028 1201446572 |[SAMPLE Radium-226 [1.95 0.272 0.143 1.807 1.406 7.04 C03
101307SOMS3-53-0-C(5) 195900028 1201446572 |[SAMPLE Radium-228 |0.704 0.399 0.249 0.455 -0.094 1.73 UJ | Q09,B01,C03
101307SOMS3-08-0-C(5) 195900030 1201446572 |[SAMPLE Cesium-137 |0.334 0.0779 0.0875 0.247 0.178 3.89 C03
101307SOMS3-08-0-C(5) 195900030 1201446572 |[SAMPLE Radium-226 2.65 0.297 0.133 2.517 2.056 8.79 C03
101307SOMS3-08-0-C(5) 195900030 1201446572 |[SAMPLE Radium-228 [1.16 0.331 0.234 0.926 0.498 3.42 C03
MB 1201446555 1201446555 MB Cesium-137 |0.00177 0.0155 u 0.0267
MB 1201446555 |{1201446555 MB Radium-226 |0.0279 0.0509 U 0.070
MB 1201446555 1201446555 MB Radium-228 |0.0153 0.0614 u 0.100
101307SOMS-07-0-C(5) 1201446556 1201446555 DUP Cesium-137 |0.293 0.0812 0.0798
101307SOMS-07-0-C(5) 1201446556 1201446555 DUP Radium-226 |1.91 0.277 0.140
101307SOMS-07-0-C(5) 1201446556 1201446555 DUP Radium-228 [1.26 0.354 0.280
MB 1201446572 1201446572 MB Cesium-137 |0.0101 0.0297 U 0.029
MB 1201446572 1201446572 MB Radium-226 |0.0152 0.0403 U 0.0733
MB 1201446572 1201446572 MB Radium-228 |-0.000673 0.0763 U 0.126
101207SOMS2-26-0-C(5) 1201446573 1201446572 | DUP Cesium-137 |1.12 0.142 0.0851
101207SOMS2-26-0-C(5) 1201446573 1201446572 DUP Radium-226 |1.98 0.259 0.142
101207SOMS2-26-0-C(5) 1201446573 1201446572 DUP Radium-228 [1.49 0.348 0.235
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Data Validation
Sample_No Lab_Id Assoc_BInk |Sample_Type |Parameter |Lab_Result |Uncertainty |Lab_Qual MDC Result-MDC |Result-2*Unc |Dval_MB Dval_DER | Qual| ReasonCode
101207SOMS2-26-0-C(5) 195902001 1201446572 |[SAMPLE Cesium-137 |1.24 0.164 0.0794 0.28
101207SOMS2-26-0-C(5) 195902001 1201446572 |[SAMPLE Radium-226 [1.86 0.260 0.145 0.16
101207SOMS2-26-0-C(5) 195902001 1201446572 |[SAMPLE Radium-228 |0.973 0.362 0.281 0.51
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GEL Laboratories, LLC (Charleston, SC)
Sample Delivery Group (SDG) Number 195902
695967 and 695969

Gamma Radium (Ra) 226 (***Ra), ***Ra, and "*’Cs by EML
HASL 300, 4.5.2.3 and per the laboratory’s SOP GL-RAD-
A-013 Rev #14 (a gamma spectrometry method)

U.S. Department of Energy, Evaluation of Radiochemical
Data Usability, es/er/ms-5, April 1997.

U.S. Department of Energy, Environmental Measurements
Laboratory, Health and Safety Laboratory (HASL)-300
Manual, Section 4.5.2.3 (Ga-01-R:  high resolution
germanium detector gamma ray spectrometry), 28™h
Edition, February 1997.

Data Flags and Reason Codes as specified in Appendix A
of Evaluation of Radiochemical Data Usability (see
Attachment A below) were used to qualify the data, with
modification for the evaluation of laboratory duplicate
(duplicate sample error ratio used instead of normalized
absolute difference).

Radiochemical tracers are referenced in the Evaluation of
Radiochemical Data Usability guidance document, but are
not applicable to gamma spectroscopy methods. Matrix
spikes are also referenced, but were not used by GEL; data
were not qualified because matrix spikes were not used.
GEL did not provide calibration data. Results were not
qualified, but sample results in the project database were
populated with the applicable Reason Code (C03).

Validation Flags and Reason Codes

Validation Worksheet



Sample Cross Reference:

26Ra, 2Ra, 17Cs
GEL SDG 195902

Laboratory Sample

No. Field Sample Identification Date Collected Identification
1 101207SOMS2-26-0-C(5) 10/12/07 195902001
2 101207SOMS3-46-0-C(5) 10/12/07 195902003
3 101207SOMS3-32-0-C(5) 10/12/07 195902005
4 101207SOMS3-93-0-C(5) 10/12/07 195902006
5 101207SOMS3-90-0-C(5) 10/12/07 195902007
6 101207SOMS3-49-0-C(5) 10/12/07 195902008
7 101207SOMS3-48-0-C(5) 10/12/07 195902009
8 101207SOMS3-41-0-C(5) 10/12/07 195902010
9 101207SOMS3-34-0-C(5) 10/12/07 195902011
10 101207SOMS2-34-0-C(5) 10/12/07 195902012
11 101207SOMSC-2-0-C(5) 10/12/07 195902013
12 101207SOMS3-17-0-C(5) 10/12/07 195902014
13 101207SOMS3-98-0-C(5) 10/12/07 195902015
14 101207SOMS2-25-0-C(5) 10/12/07 195902016
15 101207SOML1-05-0-C(5) 10/12/07 195902017
16 101207SOMS3-44-0-C(5) 10/12/07 195902018
17 101207SOMS3-43-0-C(5) 10/12/07 195902019
18 101207SOMS3-42-0-C(5) 10/12/07 195902020
19 101007SOMB-2-0-C(5) 10/10/07 195902021
20 101007SOMS3-81-0-C(5) 10/10/07 195902022
21 101007SOMS3-80-0-C(5) 10/10/07 195902023
22 101007SOMB-1-0-C(5) 10/10/07 195902024
23 101007SOMS2-17-0-C(5) 10/10/07 195902025
24 101007SOMS3-115-0-C(5) 10/10/07 195902026
25 101007SOMS2-02-0-C(5) 10/10/07 195902027
26 101007SOMS3-105-0-C(5) 10/10/07 195902028
27 101007SOMC-1-0-C(5) 10/10/07 195902030
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l. Chain-of-Custody Procedure, Sample Preservation, and Holding Time
X Signatures on chain(s) and all samples accounted for

X *Ra, ***Ra, "'Cs: collected in HDPE (polyethylene) containers

A total of 27 sediment samples were collected on October 10 and 12, 2007 in HDPE
containers. All samples collected during this week were shipped in 11 coolers, and
arrived at the laboratory on October 17, 2007. Sample chain-of-custody and laboratory
The 27 primary samples were analyzed on
November 2 and 6, 2007, 23 to 25 days into the 6-month laboratory-referenced holding

receipt documentation appears intact.

time.

I1. Instrument Calibration

number of counts for each standard, measured activity for all samples

Confirm matrix used in geometry standard
Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate

Confirm summary report includes: dates of calibration, geometry, count times for all analysis,
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Calibration points including efficiency, energy, and peak resolution
Initial calibration data were not assessed because none was provided in the data package.

I1l.  Calibration Verification

Tolerance chart or statistical control chart of the appropriate 20 efficiencies and 20 relevant peak
energies with 3 F+/- limits

Resolution demonstration of relevant peak(s)

Listing of X/Y coordinates in constructing the control charts

Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate
Geometries used in analysis

Calibration verification data were not assessed because none was provided in the data
package.

IV.  Target Compound ldentification and Quantitation
X Confirm all samples less than MDC are qualified not detected (U)
~X__ Less than two times the uncertainty were reported by the laboratory as not detected (U)

All sample results that were either less than two times the uncertainty were reported by
the laboratory as not detected (U), or were greater than two times the uncertainty and
greater than the minimum detectable concentration (MDC), with the following exception:

Laboratory Result Result Data
Field Sample Sample Minus (pCilg)/Lab Validation Reason
Identification Identification Parameter | 2*Uncert Flag Flag Code
101007SOMS3-81- 195902022 “*Ra -0.027 0.371 J Q09
0-C(5)
Additionally, the laboratory qualified the following sample as footnoted:
Laboratory Result Data
Field Sample Sample (pCil/g)/Lab Validation Reason
Identification Identification Parameter Flag Flag Code
101207SOMS3-34-0-C(5) 195902011 B7Cs 0.00 UT* 0.00 U

? Data rejected due to no valid peak.

“Data rejected due to no valid peak” is interpreted to be that there was positive
interference at the target frequency that did not meet the qualitative criteria for the target
isotope, so the observed result is treated as not detected (UJ).

V. Blanks
X Method blank results < MDC
X Calculate normalized absolute difference (NAD) =
| (Sample — Blank) | /([Uncertainty’s,mp+Uncertainty’gjam] ')
X If normalized absolute difference is > 2.58, no action necessary
X If normalized absolute difference is between 1.96 and 2.58, qualify sample J
If normalized absolute difference is less than 1.96, consider rejecting data
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All normalized absolute differences (per above calculation) were greater than 2.58 for all
sample results that were reportable (that is, reported as a detection above the MDC), with
the following exceptions:

Laboratory Result Data

Field Sample Sample (pCi/g)/Lab | Validation | Reason

Identification Identification | Parameter NAD Flag Flag Code
101207SOMS3-90-0-C(5) 195902007 PTCs 251 0.233 J BO1
101207SOMS3-49-0-C(5) 195902008 “*Ra 2.41 0.882 J BO1
101207SOMS3-41-0-C(5) 195902010 B7Cs 2.04 0.0945 J BO1
101207SOMSC-2-0-C(5) 195902013 “®Ra 2.57 1.20 J BO1
101207SOMS3-17-0-C(5) 195902014 B7Cs 1.90 0.139 J BO1
101007SOMB-2-0-C(5) 195902021 “®Ra 2.39 0.900 J BO1
101007SOMS3-81-0-C(5) 195902022 “*Ra 2.00 0.371 J BO1

VI.  Laboratory Duplicates

_ X Must be analyzed for each batch or for every 20 samples
_ X RPDs within the laboratory’s control limits

_X___ Calculate the duplicate error ratio (DER)) =

DER <1.42

If DER > 1.42, qualify sample J

| (Sample — Duplicate) | /(2% ([UncertaintyZSample+UncertaintyzDuphcate]1/ 2))

The laboratory’s laboratory duplicate criteria are: If duplicate activities are less than 5
times MDC, then the RPD should be less than 100%; if activities are greater than 5 times
the MDC, the RPD should be less than 20%.

With the following exception, all RPDs and DERs associated with both laboratory
duplicate pairs were within these criteria:

Laboratory Result Data
Field Sample Sample (pCi/g)/Lab | Validation Reason
Identification Identification Parameter | RPD Flag Flag Code
100907SOMS3-67-0-C(5) | 195905001 PICs 26 1.04 None None

Although the RPD of 26 for this duplicate pair was greater than the control limit of 20,
The variance does not constitute a significant
difference, so neither the primary sample results nor associated samples results were

the DER of 0.61 was within control.

qualified.
VII.

Laboratory Control Samples
X __ Must be analyzed for each batch or for every 20 samples

X Compare %R with lab control limits (75-125%)

All recoveries for each laboratory control samples were within control limits.
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VIIl. Equipment and Water Blank Samples

A total of 17 equipment blanks and 17 water blanks were collected between October 9
and 15, 2007 for gamma spectrometry analysis, including analysis for *Ra and *’Cs
(see data validation report for GEL SDG 195907). All equipment blanks and water
blanks were not detected for both **°Ra and "*'Cs.

1X. Overall Assessment of Data

With the following exceptions, all quality control data associated with the field samples
were within control limits. All other field results are usable as reported by the laboratory.

Summary of Qualified Data:

Laboratory Result Data

Field Sample Sample (pCilg)/Lab | Validation Reason

Identification Identification Parameter Flag Result/Flag Code
All sample results No flag Co03
101207SOMS3-34-0-C(5) 195902011 BCs 0.00 UI UJ Q02
101207SOMS3-90-0-C(5) 195902007 BCs 0.233 J BO1
101207SOMS3-49-0-C(5) 195902008 *Ra 0.882 J BO1
101207SOMS3-41-0-C(5) 195902010 BCs 0.0945 J BO1
101207SOMSC-2-0-C(5) 195902013 *Ra 1.20 J BO1
101207SOMS3-17-0-C(5) 195902014 BCs 0.139 J BO1
101007SOMB-2-0-C(5) 195902021 *Ra 0.900 J BO1
101007SOMS3-81-0-C(5) 195902022 *Ra 0.371 J Q09,B01
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ATTACHMENT A

Radiochemical Data Verification and Validation: Per Appendix A in Evaluation of

Radiochemical Data Usability, es/er/ms-5 USDOE April, 1995

Flag Definition
U Nuclide considered not detected above the reported MDC or 2 times the uncertainty
J Nuclide identified; the associated value is approximated
ul Nuclide not detected above the reported MDC or 2 times the uncertainty and a quality
deficiency affects the data and impacts the uncertainty of the reported data
R Result is not usable for its intended purpose
Reason
Code Definition

Method Blank

BO1 Concentration of contaminant in the method blank at a level > the qualification level
B02 Method blank was not the same matrix as the analytical samples

B03 Gross contamination exists

B04 Blanks were not analyzed at the appropriate frequency

B05 Sample not significantly different than radiochemical method blank

B06 Blank data not reports

B07 Other (describe in comments)

Calibration

CO01 Initial calibration sequence was not followed as appropriate

C02 Calibration was not performed at the appropriate frequency

C03 Calibration data not reported

C04 Calibration not performed

C05 Chemical resolution criteria were not satisfied

C06 Standard curve was established with fewer than the required number of standards
Co7 Instrumental system determined to be out of control

C08 Other (describe in comments)

Laboratory Duplicate

D01 Significant difference between sample and duplicate
D02 Laboratory duplicate was not analyzed at the appropriate frequency
D03 Laboratory duplicate data was not reported

D04 Other (describe in comments)

Evidentiary Concerns

EO1 Custody of sample in question

E02 Standard not traceable

E03 Other (describe in comments)

General

GO1 Professional judgment was used to qualify the data
G02 Other (describe in comments)

Holding Times

HO1 Holding times were exceeded

H02 Holding times were grossly exceeded

HO3 Samples were not preserved properly

H04 Other (describe in comments)

Laboratory Control Sample

LO1 LCS recovery above upper control limit

L02 LCS recovery below lower control limit

L03 LCS was not analyzed at appropriate frequency
L04 LCS not the same matrix as the analytical samples
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Reason
Code Definition
LO5 LCS data not reported
L06 Other (describe in comments)
Matrix Spike and MS/MSD
MO1 MS recovery above upper control limit
MO02 MS recovery below lower control limit
MO03 MS not analyzed at the appropriate frequency
MO04 MS data not reported
MO5 Other (describe in comments)

Instrument Performance

P01 High background levels or a shift in the energy calibration were observed

P02 Extraneous peaks were observed

P03 Loss of resolution was observed

P04 Peak-tailing or peak splitting that may result in inaccurate quantitation were observed
P05 Instrument performance not analyzed at the appropriate frequency

P06 Other (describe in comments)

Quantitation

Q01 Peak misidentified

Q02 Target analyte affected by interfering peak

Q03 Qualitative criteria were not satisfied

Q04 Cross contamination occurred

Q05 No raw data were provided to confirm Quantitation
Q06 MDC > RDL

Q07 Inappropriate aliquot sizes were used

Q08 Sample result < MDC

Q09 Sample result < 2s uncertainty

QI10 Negative result

Q11 Compounds were not adequately resolved

QI12 Sample weight different from calibration geometry
Q13 Sample weight greater than greatest weight on mass attenuation curve
Q14 Other (describe in comments)

Radiochemical Yield

Y01 Radiochemical tracer yield was above the upper control limit
Y02 Radiochemical tracer yield was below the lower control limit
Y03 Radiochemical tracer yield was zero

Y04 Radiochemical yield data was not present

YO05 Other (describe in comments)
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Data Validation

Sample_No Lab_Id Batch_No Assoc_BInk Sample_Type Parameter Lab_Result Uncertainty Lab_Qual MDC Result-MDC |Result-2*Unc ' Dval_MB |Dval_DER|Qual  ReasonCode
101207SOMS2-26-0-C(5) 195902001 695967 1201446572 SAMPLE Cesium-137 1.24 0.164 0.0794 1.161 0.912 7.38 0.28 Cco3
101207SOMS2-26-0-C(5) 195902001 695967 1201446572 SAMPLE Radium-226 1.86 0.260 0.145 1.715 1.340 7.01 0.16 C03
101207SOMS2-26-0-C(5) 195902001 695967 1201446572 SAMPLE Radium-228 0.973 0.362 0.281 0.692 0.249 2.63 0.51 Co3
101207SOMS3-46-0-C(5) 195902003 695967 1201446572 SAMPLE Cesium-137 0.349 0.0611 0.0522 0.297 0.227 4.99 C03
101207SOMS3-46-0-C(5) 195902003 695967 1201446572 SAMPLE Radium-226 2.16 0.263 0.100 2.060 1.634 8.06 C03
101207SOMS3-46-0-C(5) 195902003 695967 1201446572 SAMPLE Radium-228 1.02 0.269 0.185 0.835 0.482 3.65 C03
101207SOMS3-32-0-C(5) 195902005 695967 1201446572 SAMPLE Cesium-137 0.0133 0.0306 U 0.0478 -0.035 -0.048 0.08 C03
101207SOMS3-32-0-C(5) 195902005 695967 1201446572 SAMPLE Radium-226 1.44 0.177 0.0777 1.362 1.086 7.85 C03
101207SOMS3-32-0-C(5) 195902005 695967 1201446572 SAMPLE Radium-228 0.586 0.193 0.144 0.442 0.200 2.83 Cc03
101207SOMS3-93-0-C(5) 195902006 695967 1201446572 SAMPLE Cesium-137 0.351 0.0838 0.0871 0.264 0.183 3.83 C03
101207SOMS3-93-0-C(5) 195902006 695967 1201446572 SAMPLE Radium-226 1.41 0.212 0.131 1.279 0.986 6.46 C03
101207SOMS3-93-0-C(5) 195902006 695967 1201446572 SAMPLE Radium-228 1.68 0.368 0.227 1.453 0.944 4.47 C03
101207SOMS3-90-0-C(5) 195902007 695967 1201446572 SAMPLE Cesium-137 0.233 0.0837 0.0845 0.149 0.066 2.51 J B01,C03
101207SOMS3-90-0-C(5) 195902007 695967 1201446572 SAMPLE Radium-226 1.35 0.237 0.129 1.221 0.876 5.55 C03
101207SOMS3-90-0-C(5) 195902007 695967 1201446572 SAMPLE Radium-228 1.23 0.314 0.281 0.949 0.602 3.81 Cc03
101207SOMS3-49-0-C(5) 195902008 695967 1201446572 SAMPLE Cesium-137 0.383 0.107 0.0615 0.322 0.169 3.36 C03
101207SOMS3-49-0-C(5) 195902008 695967 1201446572 SAMPLE Radium-226 1.26 0.182 0.106 1.154 0.896 6.68 C03
101207SOMS3-49-0-C(5) 195902008 695967 1201446572 SAMPLE Radium-228 0.882 0.358 0.205 0.677 0.166 2.41 J B01,C03
101207SOMS3-48-0-C(5) 195902009 695967 1201446572 SAMPLE Cesium-137 0.470 0.131 0.0928 0.377 0.208 3.42 Cc03
101207SOMS3-48-0-C(5) 195902009 695967 1201446572 SAMPLE Radium-226 0.788 0.190 0.145 0.643 0.408 3.98 C03
101207SOMS3-48-0-C(5) 195902009 695967 1201446572 SAMPLE Radium-228 1.02 0.350 0.321 0.699 0.320 2.85 C03
101207SOMS3-41-0-C(5) 195902010 695967 1201446572 SAMPLE Cesium-137 0.0945 0.0288 0.0408 0.054 0.037 2.04 J B01,C03
101207SOMS3-41-0-C(5) 195902010 695967 1201446572 SAMPLE Radium-226 1.16 0.169 0.0823 1.078 0.822 6.59 C03
101207SOMS3-41-0-C(5) 195902010 695967 1201446572 SAMPLE Radium-228 1.15 0.238 0.166 0.984 0.674 4.60 C03
101207SOMS3-34-0-C(5) 195902011 695967 1201446572 SAMPLE Cesium-137 0.00 0.044 ul 0.0486 -0.049 -0.088 0.19 uJ Q02,C03
101207SOMS3-34-0-C(5) 195902011 695967 1201446572 SAMPLE Radium-226 0.972 0.157 0.0843 0.888 0.658 5.90 C03
101207SOMS3-34-0-C(5) 195902011 695967 1201446572 SAMPLE Radium-228 0.952 0.246 0.153 0.799 0.460 3.70 C03
101207SOMS2-34-0-C(5) 195902012 695967 1201446572 SAMPLE Cesium-137 2.37 0.217 0.0722 2.298 1.936 10.77 C03
101207SOMS2-34-0-C(5) 195902012 695967 1201446572 SAMPLE Radium-226 1.93 0.248 0.123 1.807 1.434 7.62 C03
101207SOMS2-34-0-C(5) 195902012 695967 1201446572 SAMPLE Radium-228 1.40 0.329 0.202 1.198 0.742 4.15 C03
101207SOMSC-2-0-C(5) 195902013 695967 1201446572 SAMPLE Cesium-137 0.311 0.0983 0.0963 0.215 0.114 2.93 C03
101207SOMSC-2-0-C(5) 195902013 695967 1201446572 SAMPLE Radium-226 0.986 0.242 0.150 0.836 0.502 3.96 C03
101207SOMSC-2-0-C(5) 195902013 695967 1201446572 SAMPLE Radium-228 1.20 0.460 0.286 0.914 0.280 2.57 J B01,C03
101207SOMS3-17-0-C(5) 195902014 695967 1201446572 SAMPLE Cesium-137 0.139 0.0608 0.0711 0.068 0.017 1.90 J B01,C03
101207SOMS3-17-0-C(5) 195902014 695967 1201446572 SAMPLE Radium-226 2.35 0.276 0.129 2.221 1.798 8.37 C03
101207SOMS3-17-0-C(5) 195902014 695967 1201446572 SAMPLE Radium-228 0.982 0.320 0.247 0.735 0.342 2.99 C03
101207SOMS3-98-0-C(5) 195902015 695967 1201446572 SAMPLE Cesium-137 0.434 0.102 0.090 0.344 0.230 3.99 C03
101207SOMS3-98-0-C(5) 195902015 695967 1201446572 SAMPLE Radium-226 1.26 0.252 0.168 1.092 0.756 4.88 C03
101207SOMS3-98-0-C(5) 195902015 695967 1201446572 SAMPLE Radium-228 1.50 0.401 0.264 1.236 0.698 3.68 C03
101207SOMS2-25-0-C(5) 195902016 695967 1201446572 SAMPLE Cesium-137 0.213 0.053 0.0537 0.159 0.107 3.34 C03
101207SOMS2-25-0-C(5) 195902016 695967 1201446572 SAMPLE Radium-226 1.33 0.195 0.0954 1.235 0.940 6.60 C03
101207SOMS2-25-0-C(5) 195902016 695967 1201446572 SAMPLE Radium-228 1.25 0.265 0.203 1.047 0.720 4.54 C03
101207SOML1-05-0-C(5) 195902017 695967 1201446572 SAMPLE Cesium-137 0.391 0.0801 0.0558 0.335 0.231 4.46 C03
101207SOML1-05-0-C(5) 195902017 695967 1201446572 SAMPLE Radium-226 1.09 0.171 0.0954 0.995 0.748 6.12 C03
101207SOML1-05-0-C(5) 195902017 695967 1201446572 SAMPLE Radium-228 1.16 0.270 0.158 1.002 0.620 4.14 C03
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Data Validation

Sample_No Lab_Id Batch_No Assoc_BInk Sample_Type Parameter Lab_Result Uncertainty Lab_Qual MDC Result-MDC |Result-2*Unc ' Dval_MB |Dval_DER|Qual  ReasonCode
101207SOMS3-44-0-C(5) 195902018 695969 1201446575 SAMPLE Cesium-137 0.318 0.0873 0.0785 0.240 0.143 3.49 C03
101207SOMS3-44-0-C(5) 195902018 695969 1201446575 SAMPLE Radium-226 1.31 0.201 0.133 1.177 0.908 5.61 Cco3
101207SOMS3-44-0-C(5) 195902018 695969 1201446575 SAMPLE Radium-228 1.33 0.309 0.266 1.064 0.712 4.34 C03
101207SOMS3-43-0-C(5) 195902019 695969 1201446575 SAMPLE Cesium-137 0.228 0.0627 0.0601 0.168 0.103 3.37 C03
101207SOMS3-43-0-C(5) 195902019 695969 1201446575 SAMPLE Radium-226 1.22 0.167 0.106 1.114 0.886 6.00 C03
101207SOMS3-43-0-C(5) 195902019 695969 1201446575 SAMPLE Radium-228 1.26 0.303 0.182 1.078 0.654 4.19 C03
101207SOMS3-42-0-C(5) 195902020 695969 1201446575 SAMPLE Cesium-137 0.224 0.0735 0.0509 0.173 0.077 2.88 C03
101207SOMS3-42-0-C(5) 195902020 695969 1201446575 SAMPLE Radium-226 1.20 0.173 0.0945 1.106 0.854 5.75 C03
101207SOMS3-42-0-C(5) 195902020 695969 1201446575 SAMPLE Radium-228 1.19 0.268 0.195 0.995 0.654 4.44 C03
101007SOMB-2-0-C(5) 195902021 695969 1201446575 SAMPLE Cesium-137 0.831 0.135 0.072 0.759 0.561 6.05 Cco3
101007SOMB-2-0-C(5) 195902021 695969 1201446575 SAMPLE Radium-226 1.13 0.201 0.131 0.999 0.728 4.81 C03
101007SOMB-2-0-C(5) 195902021 695969 1201446575 SAMPLE Radium-228 0.900 0.394 0.315 0.585 0.112 2.39 J B01,C03
101007SOMS3-81-0-C(5) 195902022 695969 1201446575 SAMPLE Cesium-137 0.746 0.101 0.0488 0.697 0.544 7.17 C03
101007SOMS3-81-0-C(5) 195902022 695969 1201446575 SAMPLE Radium-226 0.568 0.142 0.0939 0.474 0.284 2.99 C03
101007SOMS3-81-0-C(5) 195902022 695969 1201446575 SAMPLE Radium-228 0.371 0.199 0.141 0.230 -0.027 2.00 J | Q09,B01,C03
101007SOMS3-80-0-C(5) 195902023 695969 1201446575 SAMPLE Cesium-137 2.19 0.240 0.0724 2.118 1.710 9.07 Cco3
101007SOMS3-80-0-C(5) 195902023 695969 1201446575 SAMPLE Radium-226 0.952 0.230 0.149 0.803 0.492 3.60 C03
101007SOMS3-80-0-C(5) 195902023 695969 1201446575 SAMPLE Radium-228 0.780 0.246 0.280 0.500 0.288 3.23 C03
101007SOMB-1-0-C(5) 195902024 695969 1201446575 SAMPLE Cesium-137 0.249 0.0647 0.0684 0.181 0.120 3.58 C03
101007SOMB-1-0-C(5) 195902024 695969 1201446575 SAMPLE Radium-226 0.874 0.187 0.120 0.754 0.500 3.89 C03
101007SOMB-1-0-C(5) 195902024 695969 1201446575 SAMPLE Radium-228 1.31 0.313 0.254 1.056 0.684 4.22 C03
101007SOMS2-17-0-C(5) 195902025 695969 1201446575 SAMPLE Cesium-137 0.289 0.0921 0.0603 0.229 0.105 3.02 C03
101007SOMS2-17-0-C(5) 195902025 695969 1201446575 SAMPLE Radium-226 1.01 0.218 0.123 0.887 0.574 4.01 C03
101007SOMS2-17-0-C(5) 195902025 695969 1201446575 SAMPLE Radium-228 1.19 0.332 0.227 0.963 0.526 3.65 C03
101007SOMS3-115-0-C(5) 1195902026 695969 1201446575 SAMPLE Cesium-137 0.914 0.125 0.0724 0.842 0.664 7.17 C03
101007SOMS3-115-0-C(5) 1195902026 695969 1201446575 SAMPLE Radium-226 1.02 0.199 0.129 0.891 0.622 4.36 C03
101007SOMS3-115-0-C(5) 1195902026 695969 1201446575 SAMPLE Radium-228 1.12 0.314 0.221 0.899 0.492 3.63 C03
101007SOMS2-02-0-C(5) 195902027 695969 1201446575 SAMPLE Cesium-137 0.504 0.0932 0.0526 0.451 0.318 5.22 C03
101007SOMS2-02-0-C(5) 195902027 695969 1201446575 SAMPLE Radium-226 0.597 0.159 0.0944 0.503 0.279 2.92 C03
101007SOMS2-02-0-C(5) 195902027 695969 1201446575 SAMPLE Radium-228 0.638 0.233 0.193 0.445 0.172 2.82 C03
101007SOMS3-105-0-C(5) 1195902028 695969 1201446575 SAMPLE Cesium-137 1.81 0.202 0.0853 1.725 1.406 8.89 C03
101007SOMS3-105-0-C(5) 1195902028 695969 1201446575 SAMPLE Radium-226 1.23 0.221 0.143 1.087 0.788 4.86 Cco3
101007SOMS3-105-0-C(5) 1195902028 695969 1201446575 SAMPLE Radium-228 1.21 0.353 0.218 0.992 0.504 3.50 C03
101007SOMC-1-0-C(5) 195902030 695969 1201446575 SAMPLE Cesium-137 0.268 0.0877 0.0739 0.194 0.093 2.93 C03
101007SOMC-1-0-C(5) 195902030 695969 1201446575 SAMPLE Radium-226 1.16 0.199 0.130 1.030 0.762 4.98 C03
101007SOMC-1-0-C(5) 195902030 695969 1201446575 SAMPLE Radium-228 143 0.341 0.259 1.171 0.748 4.24 Cc03
MB 1201446572 695967 1201446572 MB Cesium-137 0.0101 0.0297 U 0.029

MB 1201446572 695967 1201446572 MB Radium-226 0.0152 0.0403 U 0.0733

MB 1201446572 695967 1201446572 MB Radium-228 -0.000673 |0.0763 U 0.126

101207SOMS2-26-0-C(5) 1201446573 |695967 1201446572 DUP Cesium-137 1.12 0.142 0.0851

101207SOMS2-26-0-C(5) |1201446573 695967 1201446572 |IDUP Radium-226 1.98 0.259 0.142

101207SOMS2-26-0-C(5) 1201446573 |695967 1201446572 DUP Radium-228 1.49 0.348 0.235

LCS 1201446574 695967 1201446572 LCS Americium-241 |87 1.13 0.481

LCS 1201446574 695967 1201446572 LCS Cesium-137 99 0.538 0.132
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Data Validation

Sample_No Lab_Id Batch_No Assoc_BInk Sample_Type Parameter Lab_Result Uncertainty Lab_Qual MDC Result-MDC |Result-2*Unc ' Dval_MB |Dval_DER|Qual  ReasonCode
LCS 1201446574 695967 1201446572 LCS Cobalt-60 101 0.733 0.115
MB 1201446575 695969 1201446575 MB Cesium-137 0.00187 0.0238 0.0395
MB 1201446575 695969 1201446575 MB Radium-226 0.0459 0.102 0.0753
MB 1201446575 695969 1201446575 MB Radium-228 -0.0668 0.0912 0.139
100907SOMS3-67-0-C(5) 1201446576 695969 |1201446575 DUP Cesium-137 0.799 0.132 0.0662 0.61
100907SOMS3-67-0-C(5) 1201446576 695969 1201446575 DUP Radium-226 1.13 0.190 0.123 0.05
100907SOMS3-67-0-C(5) 1201446576 695969 |1201446575 DUP Radium-228 1.31 0.317 0.244 0.26
LCS 1201446577 695969 1201446575 LCS Americium-241 83 1.01 0.450
LCS 1201446577 695969 1201446575 LCS Cesium-137 95 0.510 0.129
LCS 1201446577 695969 1201446575 LCS Cobalt-60 96 0.683 0.104
100907SOMS3-67-0-C(5) 195905001 695969 1201446575 SAMPLE Cesium-137 1.04 0.145 0.0815
100907SOMS3-67-0-C(5) 195905001 695969 1201446575 SAMPLE Radium-226 1.16 0.202 0.131
100907SOMS3-67-0-C(5) 195905001 695969 1201446575 SAMPLE Radium-228 1.08 0.297 0.267
Dupl RPD= Cesium-137 10
Radium-226 -6
Radium-228 -42
Dupl RPD= Cesium-137 -26
Radium-226 -3
Radium-228 19
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Monsanto Company

CERCLA 2™ 5-Year Review

1010076.011701

GEL Laboratories, LLC (Charleston, SC)
Sample Delivery Group (SDG) Number 195905
695969, 695970, and 695971

Gamma Radium (Ra) 226 (***Ra), ***Ra, and "*’Cs by EML
HASL 300, 4.5.2.3 and per the laboratory’s SOP GL-RAD-
A-013 Rev #14 (a gamma spectrometry method)

U.S. Department of Energy, Evaluation of Radiochemical
Data Usability, es/er/ms-5, April 1997.

U.S. Department of Energy, Environmental Measurements
Laboratory, Health and Safety Laboratory (HASL)-300
Manual, Section 4.5.2.3 (Ga-01-R:  high resolution
germanium detector gamma ray spectrometry), 28™h
Edition, February 1997.

Data Flags and Reason Codes as specified in Appendix A
of Evaluation of Radiochemical Data Usability (see
Attachment A below) were used to qualify the data, with
modification for the evaluation of laboratory duplicate
(duplicate sample error ratio used instead of normalized
absolute difference).

Radiochemical tracers are referenced in the Evaluation of
Radiochemical Data Usability guidance document, but are
not applicable to gamma spectroscopy methods. Matrix
spikes are also referenced, but were not used by GEL; data
were not qualified because matrix spikes were not used.
GEL did not provide calibration data. Results were not
qualified, but sample results in the project database were
populated with the applicable Reason Code (C03).

Validation Flags and Reason Codes

Validation Worksheet
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Sample Cross Reference:

Laboratory Sample
No. Field Sample Identification Date Collected Identification
1 100907SOMS3-67-0-C(5) 10/09/07 195905001
2 100907SOMS-08-0-C(5) 10/09/07 195905002
3 100907SOMS3-63-0-C(5) 10/09/07 195905003
4 101107SOMS2-10-0-C(5) 10/11/07 195905004
5 101107SOMS4-15-0-C(5) 10/11/07 195905005
6 101007SOMS4-3-0-C(5) 10/10/07 195905006
7 100907SOMS3-59-0-C(5) 10/09/07 195905007
8 101107SOMS4-18-0-C(5) 10/11/07 195905009
9 100907SOMS3-60-0-C(5) 10/09/07 195905010
10 101007SOMS4-6-0-C(5) 10/10/07 195905011
11 101007SOMS2-14-0-C(5) 10/10/07 195905012
12 100907SOMS3-77-0-C(5) 10/09/07 195905013
13 101007SOMS-03-0-C(5) 10/10/07 195905014
14 100907SOMSN-05-0-C(5) 10/09/07 195905015
15 100907SOMS3-73-0-C(5) 10/09/07 195905016
16 100907SOMS3-69-0-C(5) 10/09/07 195905018
17 101107SOMS3-87-0-C(5) 10/11/07 195905019
18 100907SOMS3-78-0-C(5) 10/09/07 195905020
19 101007SOMS-10-0-C(5) 10/10/07 195905021
20 101007SOMS3-52-0-C(5) 10/10/07 195905022
21 101007SOMS4-10-0-C(5) 10/10/07 195905023
22 101007SOMS3-04-0-C(5) 10/10/07 195905024
23 101007SOMS-09-0-C(5) 10/10/07 195905025
24 101007SOMS3-14-0-C(5) 10/10/07 195905026
25 101007SOMS2-13-0-C(5) 10/10/07 195905027
26 100907SOMS3-62-0-C(5) 10/09/07 195905028
27 101007SOMS3-51-0-C(5) 10/10/07 195905029
28 100907SOMS2-01-0-C(5) 10/09/07 195905030
29 101007SOMS4-1-0-C(5) 10/10/07 195905031
30 101007SOMS2-5-0-C(5) 10/10/07 195905032
31 101007SOMS2-6-0-C(5) 10/10/07 195905033
32 101007SOMS2-011-0-C(5) 10/10/07 195905034
33 101007SOMS3-02-0-C(5) 10/10/07 195905035

Note: Samples designated as QA Split Samples were reported in GEL SDG Nos. 196017 and 196021.

l. Chain-of-Custody Procedure, Sample Preservation, and Holding Time
X Signatures on chain(s) and all samples accounted for

_X__ *Ra,®Ra, "'Cs: collected in HDPE (polyethylene) containers

A total of 33 soil samples were collected between October 9 and 11, 2007 in HDPE
containers. All samples collected during this week were shipped in 11 coolers, and
arrived at the laboratory on October 17, 2007. Sample chain-of-custody and laboratory
receipt documentation appears intact. The 33 primary samples were prepared on October
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23, 2007 and analyzed between October 31 and November 2, 2007, 22 to 24 days into the
6-month laboratory-referenced holding time.

1. Instrument Calibration

Confirm summary report includes: dates of calibration, geometry, count times for all analysis,
number of counts for each standard, measured activity for all samples

Confirm matrix used in geometry standard

Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate
Calibration points including efficiency, energy, and peak resolution

Initial calibration data were not assessed because none was provided in the data package.

I, Calibration Verification

Tolerance chart or statistical control chart of the appropriate 20 efficiencies and 20 relevant peak
energies with 3 F+/- limits

Resolution demonstration of relevant peak(s)

Listing of X/Y coordinates in constructing the control charts

Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate
Geometries used in analysis

Calibration verification data were not assessed because none was provided in the data
package.

IV.  Target Compound ldentification and Quantitation
X Confirm all samples less than MDC are qualified not detected (U)

~ X Less than two times the uncertainty were reported by the laboratory as not detected (U)

All sample results that were either less than two times the uncertainty were reported by
the laboratory as not detected (U), or were greater than two times the uncertainty and
greater than the minimum detectable concentration (MDC), with the following
exceptions:

Laboratory Result Result Data

Field Sample Sample Minus (pCilg)/Lab | Validation | Reason

Identification Identification | Parameter | 2*Uncert Flag Flag Code
101107SOMS2-10-0-C(5) | 195905004 “*Ra -0.339 0.779 uJ Q09
100907SOMS3-59-0-C(5) | 195905007 B7Cs -0.035 0.129 UJ Q09
100907SOMS3-73-0-C(5) | 195905016 “’Ra -0.152 0.160 uJ Q09
101007SOMS4-10-0-C(5) | 195905023 BICs -0.026 0.0953 UJ Q09
101007SOMS3-04-0-C(5) | 195905024 “*Ra -0.479 0.511 uJ Q09
101007SOMS3-14-0-C(5) | 195905026 BICs -0.010 0.188 UJ Q09
101007SOMS3-51-0-C(5) | 195905029 PICs -0.056 0.176 uJ Q09
101007SOMS2-6-0-C(5) 195905033 B7Cs -0.017 0.144 UJ Q09
101007SOMS2-011-0- 195905034 BCs -0.025 0.197 uJ Q09
C(5)

Results were flagged as not detected (UJ) at the reported concentrations because they
failed both the above “two times uncertainty” criterion and the blank criterion specified
in Section V below.
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V. Blanks
X Method blank results < MDC
X Calculate normalized absolute difference (NAD) =
| (Sample — Blank) | /([UncertaintyzSample+Uncertainty2BIank]1/ 2)
If normalized absolute difference is > 2.58, no action necessary
If normalized absolute difference is between 1.96 and 2.58, qualify sample J
If normalized absolute difference is less than 1.96, consider rejecting data

All normalized absolute differences (per above calculation) were greater than 2.58 for all
sample results that were reportable (that is, reported as a detection above the MDC), with
the following exceptions:

Laboratory Result Data
Field Sample Sample (pCi/g)/Lab | Validation | Reason
Identification Identification | Parameter | NAD Flag Flag Code
100907SOMS-08-0-C(5) 195905002 B7Cs 2.13 0.171 J BO1
101107SOMS2-10-0-C(5) 195905004 *%Ra 1.49 0.779 UJ BO1
100907SOMS3-59-0-C(5) 195905007 B¢ 1.49 0.129 UJ BO1
101107SOMS4-18-0-C(5) 195905009 *%Ra 2.57 0.582 J BO1
100907SOMS3-60-0-C(5) 195905010 B7Cs 2.55 0.269 J BO1
101007SOMS4-6-0-C(5) 195905011 B7Cs 1.97 0.152 J BO1
101007SOMS2-14-0-C(5) 195905012 B7Cs 2.00 0.211 J BO1
101007SOMS-03-0-C(5) 195905014 B7Cs 2.32 0.212 J BO1
100907SOMSN-05-0-C(5) | 195905015 B7Cs 1.83 0.148 J BO1
100907SOMS3-73-0-C(5) 195905016 *2Ra 0.59 0.160 UJ BO1
100907SOMS3-69-0-C(5) 195905018 B¢ 2.53 0.193 ] BO1
101007SOMS-10-0-C(5) 195905021 *Ra 2.34 1.18 J BO1
101007SOMS3-52-0-C(5) 195905022 B7Cs 2.26 0.194 J BO1
101007SOMS4-10-0-C(5) 195905023 137Cs 0.96 0.0953 UJ BO1
101007SOMS3-04-0-C(5) 195905024 *2%Ra 0.94 0.511 UJ BO1
101007SOMS-09-0-C(5) 195905025 B7Cs 1.83 0.189 J BO1
101007SOMS3-14-0-C(5) 195905026 137Cs 1.53 0.188 UJ BO1
101007SOMS2-13-0-C(5) 195905027 B7Cs 1.68 0.146 J BO1
101007SOMS3-51-0-C(5) 195905029 137Cs 1.22 0.176 UJ BO1
100907SOMS2-01-0-C(5) 195905030 *Ra 1.92 0.399 J BO1
101007SOMS2-6-0-C(5) 195905033 B7Cs 1.69 0.144 UJ BO1
101007SOMS2-011-0-C(5) | 195905034 137Cs 1.72 0.197 UJ BO1
101007SOMS2-011-0-C(5) | 195905034 *Ra 2.16 0.991 J BO1
101007SOMS3-02-0-C(5) 195905035 B7Cs 2.14 0.196 J BO1

VI.  Laboratory Duplicates
Must be analyzed for each batch or for every 20 samples
RPDs within the laboratory’s control limits (RPD not calculated when one or both duplicate
results are not detected)
X Calculate the duplicate error ratio (DER)) =
| (Sample — Duplicate) | /(2% ([Uncertainty2Samp1e+Uncertainty2Duphcme]”2))

DER <1.42
If DER > 1.42, qualify sample J
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The laboratory’s laboratory duplicate criteria are: If duplicate activities are less than 5
times MDC, then the RPD should be less than 100%; if activities are greater than 5 times
the MDC, the RPD should be less than 20%.

With the following exception, all RPDs and DERs associated with both laboratory
duplicate pairs were within these criteria:

Laboratory Result Data
Field Sample Sample (pCi/g)/Lab | Validation Reason
Identification Identification Parameter | RPD Flag Flag Code
100907SOMS3-67-0-C(5) | 195905001 PICs 26 1.04 None None

Although the RPD of 26 for this duplicate pair was greater than the control limit of 20,
the DER of 0.61 was within control. The variance does not constitute a significant
difference, so neither the primary sample results nor associated samples results were
qualified.

VIIl. Laboratory Control Samples
X __ Must be analyzed for each batch or for every 20 samples

X Compare %R with lab control limits (75-125%)
All recoveries for each laboratory control samples were within control limits.

VIIl. Equipment and Water Blank Samples

A total of 17 equipment blanks and 17 water blanks were collected between October 9
and 15, 2007 for gamma spectrometry analysis, including analysis for *Ra and *’Cs
(see data validation report for GEL SDG 195907). All equipment blanks and water
blanks were not detected for both **°Ra and "*'Cs.

IX.  Overall Assessment of Data

With the following exceptions, all quality control data associated with the field samples
were within control limits. All other field results are usable as reported by the laboratory.

Summary of Qualified Data:

Laboratory Result Data

Field Sample Sample (pCilg)/Lab | Validation Reason

Identification Identification | Parameter Flag Result/Flag Code
All sample results No flag C03
100907SOMS-08-0-C(5) 195905002 BCs 0.171 J BO1
101107SOMS2-10-0-C(5) 195905004 “Ra 0.779 UJ Q09,B01
100907SOMS3-59-0-C(5) 195905007 BCs 0.129 UJ Q09,B01
101107SOMS4-18-0-C(5) 195905009 *Ra 0.582 J BO1
100907SOMS3-60-0-C(5) 195905010 BCs 0.269 J BO1
101007SOMS4-6-0-C(5) 195905011 BCs 0.152 J BO1
101007SOMS2-14-0-C(5) 195905012 BCs 0.211 J BO1
101007SOMS-03-0-C(5) 195905014 BCs 0.212 J BO1
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Laboratory Result Data
Field Sample Sample (pCilg)/Lab | Validation Reason
Identification Identification Parameter Flag Result/Flag Code

100907SOMSN-05-0-C(5) | 195905015 PTCs 0.148 J BO1
100907SOMS3-73-0-C(5) 195905016 “Ra 0.160 UJ Q09,B01
100907SOMS3-69-0-C(5) 195905018 BTCs 0.193 J BO1
101007SOMS-10-0-C(5) 195905021 “Ra 1.18 J BO1
101007SOMS3-52-0-C(5) 195905022 BTCs 0.194 J BO1
101007SOMS4-10-0-C(5) 195905023 BCs 0.0953 UJ Q09,B01
101007SOMS3-04-0-C(5) 195905024 “®Ra 0.511 UJ Q09,B01
101007SOMS-09-0-C(5) 195905025 BTCs 0.189 J BO1
101007SOMS3-14-0-C(5) 195905026 BCs 0.188 UJ Q09,B01
101007SOMS2-13-0-C(5) 195905027 BTCs 0.146 J BO1
101007SOMS3-51-0-C(5) 195905029 BCs 0.176 UJ Q09,B01
100907SOMS2-01-0-C(5) 195905030 “Ra 0.399 J BO1
101007SOMS2-6-0-C(5) 195905033 BCs 0.144 UJ Q09,B01
101007SOMS2-011-0-C(5) | 195905034 BCs 0.197 UJ Q09,B01
101007SOMS2-011-0-C(5) | 195905034 “Ra 0.991 J BO1
101007SOMS3-02-0-C(5) 195905035 BTCs 0.196 J BO1
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ATTACHMENT A

Radiochemical Data Verification and Validation: Per Appendix A in Evaluation of

Radiochemical Data Usability, es/er/ms-5 USDOE April, 1995

Flag Definition
U Nuclide considered not detected above the reported MDC or 2 times the uncertainty
J Nuclide identified; the associated value is approximated
ul Nuclide not detected above the reported MDC or 2 times the uncertainty and a quality
deficiency affects the data and impacts the uncertainty of the reported data
R Result is not usable for its intended purpose
Reason
Code Definition

Method Blank

BO1 Concentration of contaminant in the method blank at a level > the qualification level
B02 Method blank was not the same matrix as the analytical samples

B03 Gross contamination exists

B04 Blanks were not analyzed at the appropriate frequency

B05 Sample not significantly different than radiochemical method blank

B06 Blank data not reports

B07 Other (describe in comments)

Calibration

CO01 Initial calibration sequence was not followed as appropriate

C02 Calibration was not performed at the appropriate frequency

C03 Calibration data not reported

C04 Calibration not performed

C05 Chemical resolution criteria were not satisfied

C06 Standard curve was established with fewer than the required number of standards
Co7 Instrumental system determined to be out of control

C08 Other (describe in comments)

Laboratory Duplicate

D01 Significant difference between sample and duplicate
D02 Laboratory duplicate was not analyzed at the appropriate frequency
D03 Laboratory duplicate data was not reported

D04 Other (describe in comments)

Evidentiary Concerns

EO1 Custody of sample in question

E02 Standard not traceable

E03 Other (describe in comments)

General

GO1 Professional judgment was used to qualify the data
G02 Other (describe in comments)

Holding Times

HO1 Holding times were exceeded

H02 Holding times were grossly exceeded

HO3 Samples were not preserved properly

H04 Other (describe in comments)

Laboratory Control Sample

LO1 LCS recovery above upper control limit

L02 LCS recovery below lower control limit

L03 LCS was not analyzed at appropriate frequency
L04 LCS not the same matrix as the analytical samples
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Reason
Code Definition
LO5 LCS data not reported
L06 Other (describe in comments)
Matrix Spike and MS/MSD
MO1 MS recovery above upper control limit
MO02 MS recovery below lower control limit
MO03 MS not analyzed at the appropriate frequency
MO04 MS data not reported
MO5 Other (describe in comments)

Instrument Performance

P01 High background levels or a shift in the energy calibration were observed

P02 Extraneous peaks were observed

P03 Loss of resolution was observed

P04 Peak-tailing or peak splitting that may result in inaccurate quantitation were observed
P05 Instrument performance not analyzed at the appropriate frequency

P06 Other (describe in comments)

Quantitation

Q01 Peak misidentified

Q02 Target analyte affected by interfering peak

Q03 Qualitative criteria were not satisfied

Q04 Cross contamination occurred

Q05 No raw data were provided to confirm Quantitation
Q06 MDC > RDL

Q07 Inappropriate aliquot sizes were used

Q08 Sample result < MDC

Q09 Sample result < 2s uncertainty

QI10 Negative result

Q11 Compounds were not adequately resolved

QI12 Sample weight different from calibration geometry
Q13 Sample weight greater than greatest weight on mass attenuation curve
Q14 Other (describe in comments)

Radiochemical Yield

Y01 Radiochemical tracer yield was above the upper control limit
Y02 Radiochemical tracer yield was below the lower control limit
Y03 Radiochemical tracer yield was zero

Y04 Radiochemical yield data was not present

YO05 Other (describe in comments)
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Data Validation

Sample_No Lab_Id Batch_No |Assoc_BInk Sample_TypiParameter Lab_Result |Uncertainty Lab_Qual MDL Result-MDC |Result-2*Unc |Dval_MB |Dval_DER | Qual ReasonCode
100907SOMS3-67-0-C(5) 195905001 695969 1201446575 SAMPLE Cesium-137 1.04 0.145 0.0815 0.959 0.750 7.06 0.61 Cco3
100907SOMS3-67-0-C(5) 195905001 (695969 1201446575 SAMPLE Radium-226 1.16 0.202 0.131 1.029 0.756 4.92 0.05 Co3
100907SOMS3-67-0-C(5) 195905001 695969 1201446575 SAMPLE Radium-228 1.08 0.297 0.267 0.813 0.486 3.69 0.26 Cco3
100907SOMS-08-0-C(5) 195905002 695969 1201446575 SAMPLE Cesium-137 0.171 0.0757 0.067 0.104 0.020 2.13 J B01,C03
100907SOMS-08-0-C(5) 195905002 695969 1201446575 SAMPLE Radium-226 1.23 0.203 0.123 1.107 0.824 5.21 Cco3
100907SOMS-08-0-C(5) 195905002 695969 1201446575 SAMPLE Radium-228 1.17 0.330 0.229 0.941 0.510 3.61 Co3
100907SOMS3-63-0-C(5) 195905003 695969 1201446575 SAMPLE Cesium-137 0.255 0.0842 0.0579 0.197 0.087 2.89 Cco3
100907SOMS3-63-0-C(5) 195905003 695969 1201446575 SAMPLE Radium-226 1.08 0.181 0.109 0.971 0.718 4.98 Cco3
100907SOMS3-63-0-C(5) 195905003 695969 1201446575 SAMPLE Radium-228 1.22 0.341 0.225 0.995 0.538 3.65 Cco3
101107SOMS2-10-0-C(5) 195905004 (695969 1201446575 SAMPLE Cesium-137 1.03 0.147 0.102 0.928 0.736 6.90 C03
101107SOMS2-10-0-C(5) 195905004 695969 1201446575 SAMPLE Radium-226 5.18 0.581 0.192 4.988 4.018 8.70 Cc03
101107SOMS2-10-0-C(5) 195905004 695969 1201446575 SAMPLE Radium-228 0.779 0.559 0.416 0.363 -0.339 1.49 UJ Q09,B01,C03
101107SOMS4-15-0-C(5) 195905005 695969 1201446575 SAMPLE Cesium-137 1.49 0.157 0.0774 1.413 1.176 9.37 Cco3
101107SOMS4-15-0-C(5) 195905005 (695969 1201446575 SAMPLE Radium-226 2.41 0.284 0.126 2.284 1.842 7.83 Co3
101107SOMS4-15-0-C(5) 195905005 695969 1201446575 SAMPLE Radium-228 0.903 0.303 0.233 0.670 0.297 3.06 Cco3
101007SOMS4-3-0-C(5) 195905006 695969 1201446575 SAMPLE Cesium-137 0.277 0.0633 0.0549 0.222 0.150 4.07 Co3
101007SOMS4-3-0-C(5) 195905006 695969 1201446575 SAMPLE Radium-226 1.26 0.184 0.0921 1.168 0.892 5.77 Cco3
101007SOMS4-3-0-C(5) 195905006 695969 1201446575 SAMPLE Radium-228 1.30 0.279 0.179 1.121 0.742 4.66 Co3
100907SOMS3-59-0-C(5) 195905007 695969 1201446575 SAMPLE Cesium-137 0.129 0.0818 0.0793 0.050 -0.035 1.49 UJ 1 Q09,B01,C03
100907SOMS3-59-0-C(5) 195905007 (695969 1201446575 SAMPLE Radium-226 1.23 0.252 0.135 1.095 0.726 4.36 C03
100907SOMS3-59-0-C(5) 195905007 695969 1201446575 SAMPLE Radium-228 1.19 0.349 0.291 0.899 0.492 3.48 Cco3
101107SOMS4-18-0-C(5) 195905009 695969 1201446575 SAMPLE Cesium-137 0.0594 0.0441 U 0.0827 -0.023 -0.029 1.15 Co3
101107SOMS4-18-0-C(5) 195905009 695969 1201446575 SAMPLE Radium-226 1.67 0.215 0.129 1.541 1.240 6.82 Cco3
101107SOMS4-18-0-C(5) 195905009 695969 1201446575 SAMPLE Radium-228 0.582 0.235 0.281 0.301 0.112 2.57 J B01,C03
100907SOMS3-60-0-C(5) 195905010 695970 1201446578 SAMPLE Cesium-137 0.269 0.088 0.0876 0.181 0.093 2.55 J B01,C03
100907SOMS3-60-0-C(5) |195905010 [695970 1201446578 SAMPLE Radium-226 1.64 0.260 0.145 1.495 1.120 5.85 Co3
100907SOMS3-60-0-C(5) 195905010 695970 1201446578 SAMPLE Radium-228 1.20 0.367 0.288 0.912 0.466 2.99 Co3
101007SOMS4-6-0-C(5) 195905011 |695970 1201446578 SAMPLE Cesium-137 0.152 0.0531 0.0738 0.078 0.046 1.97 J B01,C03
101007SOMS4-6-0-C(5) 195905011 695970 1201446578 SAMPLE Radium-226 0.993 0.204 0.113 0.880 0.585 4.30 Cco3
101007SOMS4-6-0-C(5) 195905011 |695970 1201446578 SAMPLE Radium-228 1.57 0.363 0.220 1.350 0.844 3.97 Co3
101007SOMS2-14-0-C(5) 195905012 (695970 1201446578 SAMPLE Cesium-137 0.211 0.0849 0.0812 0.130 0.041 2.00 J B01,C03
101007SOMS2-14-0-C(5) |195905012 695970 1201446578 | SAMPLE Radium-226 0.993 0.225 0.131 0.862 0.543 3.94 Co3
101007SOMS2-14-0-C(5) 195905012 (695970 1201446578 SAMPLE Radium-228 1.35 0.348 0.234 1.116 0.654 3.53 Cco3
100907SOMS3-77-0-C(5) |195905013 [695970 1201446578 | SAMPLE Cesium-137 0.807 0.0973 0.0477 0.759 0.612 7.57 Co3
100907SOMS3-77-0-C(5) 195905013 (695970 1201446578 SAMPLE Radium-226 0.777 0.151 0.100 0.677 0.475 4.26 Cco3
100907SOMS3-77-0-C(5) |195905013 [695970 1201446578 SAMPLE Radium-228 0.701 0.205 0.145 0.556 0.291 2.73 Co3
101007SOMS-03-0-C(5) 195905014 695970 1201446578 SAMPLE Cesium-137 0.212 0.0715 0.0695 0.143 0.069 2.32 J B01,C03
101007SOMS-03-0-C(5) 195905014 695970 1201446578 SAMPLE Radium-226 1.63 0.202 0.121 1.509 1.226 7.30 Cco3
101007SOMS-03-0-C(5) 195905014 695970 1201446578 SAMPLE Radium-228 151 0.337 0.241 1.269 0.836 4.07 Cco3
100907SOMSN-05-0-C(5) |195905015 [695970 1201446578 SAMPLE Cesium-137 0.148 0.0559 0.0641 0.084 0.036 1.83 J B01,C03
100907SOMSN-05-0-C(5) 195905015 695970 1201446578 SAMPLE Radium-226 1.14 0.184 0.118 1.022 0.772 5.45 Cco3
100907SOMSN-05-0-C(5) |195905015 [695970 1201446578 | SAMPLE Radium-228 1.17 0.294 0.199 0.971 0.582 3.52 Co3
100907SOMS3-73-0-C(5) 195905016 (695970 1201446578 SAMPLE Cesium-137 0.759 0.112 0.0707 0.688 0.535 6.25 Cco3
100907SOMS3-73-0-C(5) |195905016 [695970 1201446578 | SAMPLE Radium-226 0.160 0.156 0.113 0.047 -0.152 0.59 UJ |Q09,B01,C03
100907SOMS3-73-0-C(5) 195905016 |695970 1201446578 SAMPLE Radium-228 0.178 0.192 U 0.317 -0.139 -0.206 0.63 Cco3
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Sample_No Lab_Id Batch_No Assoc_BInk |Sample_TypiParameter Lab_Result |Uncertainty Lab_Qual MDL Result-MDC |Result-2*Unc |Dval_MB |Dval_DER | Qual ReasonCode
100907SOMS3-69-0-C(5) 195905018 695970 1201446578 SAMPLE Cesium-137 0.193 0.0557 0.0507 0.142 0.082 2.53 J B01,C03
100907SOMS3-69-0-C(5) 195905018 695970 1201446578 SAMPLE Radium-226 0.999 0.154 0.0931 0.906 0.691 5.49 C03
100907SOMS3-69-0-C(5) 195905018 695970 1201446578 SAMPLE Radium-228 1.10 0.285 0.154 0.946 0.530 3.39 Cc03
101107SOMS3-87-0-C(5) 195905019 |695970 1201446578 SAMPLE Cesium-137 0.281 0.0682 0.0589 0.222 0.145 3.32 C03
101107SOMS3-87-0-C(5) 195905019 (695970 1201446578 SAMPLE Radium-226 1.34 0.234 0.138 1.202 0.872 5.22 Cc03
101107SOMS3-87-0-C(5) 195905019 |695970 1201446578 SAMPLE Radium-228 1.08 0.293 0.261 0.819 0.494 3.25 C03
100907SOMS3-78-0-C(5) 195905020 |695970 1201446578 SAMPLE Cesium-137 0.274 0.056 0.0545 0.220 0.162 3.76 Cc03
100907SOMS3-78-0-C(5) 195905020 695970 1201446578 SAMPLE Radium-226 1.05 0.176 0.0993 0.951 0.698 5.19 C03
100907SOMS3-78-0-C(5) 195905020 695970 1201446578 SAMPLE Radium-228 1.15 0.330 0.192 0.958 0.490 3.14 Cc03
101007SOMS-10-0-C(5) 195905021 695970 1201446578 SAMPLE Cesium-137 0.366 0.108 0.129 0.237 0.150 2.98 C03
101007SOMS-10-0-C(5) 195905021 695970 1201446578 SAMPLE Radium-226 6.46 0.712 0.191 6.269 5.036 8.94 Cc03
101007SOMS-10-0-C(5) 195905021 695970 1201446578 SAMPLE Radium-228 1.18 0.472 0.375 0.805 0.236 2.34 J B01,C03
101007SOMS3-52-0-C(5) 195905022 (695970 1201446578 SAMPLE Cesium-137 0.194 0.0652 0.0703 0.124 0.064 2.26 J B01,C03
101007SOMS3-52-0-C(5) 195905022 (695970 1201446578 SAMPLE Radium-226 1.30 0.187 0.109 1.191 0.926 6.16 C03
101007SOMS3-52-0-C(5) 195905022 (695970 1201446578 SAMPLE Radium-228 1.51 0.316 0.193 1.317 0.878 4.30 C03
101007SOMS4-10-0-C(5) 1195905023 (695970 1201446578 SAMPLE Cesium-137 0.0953 0.0606 0.0643 0.031 -0.026 0.96 uUJ |Q09,B01,C03
101007SOMS4-10-0-C(5) 195905023 695970 1201446578 SAMPLE Radium-226 0.905 0.157 0.112 0.793 0.591 4.87 Cco3
101007SOMS4-10-0-C(5) 1195905023 695970 1201446578 SAMPLE Radium-228 121 0.349 0.223 0.987 0.512 3.15 C03
101007SOMS3-04-0-C(5) 195905024 (695970 1201446578 SAMPLE Cesium-137 1.14 0.159 0.116 1.024 0.822 6.84 C03
101007SOMS3-04-0-C(5) 195905024 (695970 1201446578 SAMPLE Radium-226 9.60 0.971 0.186 9.414 7.658 9.80 C03
101007SOMS3-04-0-C(5) 195905024 (695970 1201446578 SAMPLE Radium-228 0.511 0.495 0.456 0.055 -0.479 0.94 UJ 1 Q09,B01,C03
101007SOMS-09-0-C(5) 195905025 695970 1201446578 SAMPLE Cesium-137 0.189 0.0811 0.0596 0.129 0.027 1.83 J B01,C03
101007SOMS-09-0-C(5) 195905025 695970 1201446578 SAMPLE Radium-226 1.70 0.229 0.109 1.591 1.242 6.81 Cc03
101007SOMS-09-0-C(5) 195905025 695970 1201446578 SAMPLE Radium-228 1.44 0.375 0.200 1.240 0.690 3.54 Co3
101007SOMS3-14-0-C(5) 195905026 (695970 1201446578 SAMPLE Cesium-137 0.188 0.0989 0.0607 0.127 -0.010 1.53 UJ 1 Q09,B01,C03
101007SOMS3-14-0-C(5) |195905026 [695970 1201446578 SAMPLE Radium-226 1.15 0.216 0.115 1.035 0.718 4.78 Co3
101007SOMS3-14-0-C(5) 195905026 (695970 1201446578 SAMPLE Radium-228 1.45 0.316 0.200 1.250 0.818 4.13 Cco3
101007SOMS2-13-0-C(5) |195905027 695970 1201446578 | SAMPLE Cesium-137 0.146 0.0615 0.0531 0.093 0.023 1.68 J B01,C03
101007SOMS2-13-0-C(5) 195905027 (695970 1201446578 SAMPLE Radium-226 1.22 0.192 0.102 1.118 0.836 5.64 Cco3
101007SOMS2-13-0-C(5) |195905027 695970 1201446578 | SAMPLE Radium-228 1.29 0.238 0.188 1.102 0.814 4.60 C03
100907SOMS3-62-0-C(5) 195905028 695970 1201446578 SAMPLE Cesium-137 0.294 0.0735 0.0749 0.219 0.147 3.29 Cco3
100907SOMS3-62-0-C(5) |195905028 695970 1201446578 | SAMPLE Radium-226 0.747 0.173 0.139 0.608 0.401 3.65 C03
100907SOMS3-62-0-C(5) 195905028 695970 1201446578 SAMPLE Radium-228 1.34 0.301 0.255 1.085 0.738 3.97 Cco3
101007SOMS3-51-0-C(5) |195905029 [695970 1201446578 | SAMPLE Cesium-137 0.176 0.116 0.092 0.084 -0.056 1.22 UJ |Q09,B01,C03
101007SOMS3-51-0-C(5) 195905029 (695970 1201446578 SAMPLE Radium-226 1.01 0.280 0.139 0.871 0.450 3.28 Cco3
101007SOMS3-51-0-C(5) |195905029 [695970 1201446578 | SAMPLE Radium-228 1.20 0.411 0.283 0.917 0.378 2.70 Cco3
100907SOMS2-01-0-C(5) 195905030 (695970 1201446578 SAMPLE Cesium-137 0.0167 0.0276 U 0.0493 -0.033 -0.039 0.28 0.16 Cco3
100907SOMS2-01-0-C(5) |195905030 [695970 1201446578 | SAMPLE Radium-226 0.514 0.110 0.0846 0.429 0.294 3.43 0.34 Co3
100907SOMS2-01-0-C(5) 195905030 695970 1201446578 SAMPLE Radium-228 0.399 0.136 0.139 0.260 0.127 1.92 0.53]J B01,C03
101007SOMS4-1-0-C(5) 195905031 695971 1201446581 SAMPLE Cesium-137 0.253 0.076 0.0736 0.179 0.101 3.15 C03
101007SOMS4-1-0-C(5) 195905031 695971 1201446581 SAMPLE Radium-226 1.13 0.190 0.107 1.023 0.750 5.83 Cc03
101007SOMS4-1-0-C(5) 195905031 695971 1201446581 SAMPLE Radium-228 1.58 0.340 0.251 1.329 0.900 4.60 C03
101007SOMS2-5-0-C(5) 195905032 695971 1201446581 SAMPLE Cesium-137 0.179 0.0583 0.0581 0.121 0.062 2.81 Cc03
101007SOMS2-5-0-C(5) 195905032 695971 1201446581 SAMPLE Radium-226 1.62 0.209 0.101 1.519 1.202 7.59 C03
101007SOMS2-5-0-C(5) 195905032 695971 1201446581 SAMPLE Radium-228 141 0.283 0.169 1.241 0.844 4.86 C03




ATTACHMENT B: DATA VALIDATION_WORKSHEET
GEL SDG 195905

CERCLA 2ND 5-YEAR REVIEW_SOIL 2007

MONSANTO
(Page 3 of 4)

Data Validation

Sample_No Lab_Id Batch_No Assoc_BInk |Sample_TypiParameter Lab_Result |Uncertainty Lab_Qual MDL Result-MDC |Result-2*Unc |Dval_MB |Dval_DER | Qual ReasonCode
101007SOMS2-6-0-C(5) 195905033 695971 1201446581 SAMPLE Cesium-137 0.144 0.0807 0.0728 0.071 -0.017 1.69 UJ |Q09,B01,C03
101007SOMS2-6-0-C(5) 195905033 695971 1201446581 SAMPLE Radium-226 143 0.212 0.124 1.306 1.006 6.63 C03
101007SOMS2-6-0-C(5) 195905033 695971 1201446581 SAMPLE Radium-228 1.22 0.285 0.216 1.004 0.650 4.21 C03
101007SOMS2-011-0-C(5) 1195905034 (695971 1201446581 SAMPLE Cesium-137 0.197 0.111 0.140 0.057 -0.025 1.72 UJ |Q09,B01,C03
101007SOMS2-011-0-C(5) 1195905034 695971 1201446581 SAMPLE Radium-226 4.85 0.566 0.235 4.615 3.718 8.58 Cc03
101007SOMS2-011-0-C(5) 1195905034 (695971 1201446581 SAMPLE Radium-228 0.991 0.475 0.450 0.541 0.041 2.16 J B01,C03
101007SOMS3-02-0-C(5) 195905035 695971 1201446581 SAMPLE Cesium-137 0.196 0.0874 0.084 0.112 0.021 2.14 J B01,C03
101007SOMS3-02-0-C(5) 195905035 (695971 1201446581 SAMPLE Radium-226 1.33 0.230 0.141 1.189 0.870 5.73 C03
101007SOMS3-02-0-C(5) 195905035 695971 1201446581 SAMPLE Radium-228 1.17 0.355 0.276 0.894 0.460 3.32 Cc03
MB 1201446575 695969 1201446575 MB Cesium-137 0.00187 0.0238 U 0.0395
MB 1201446575 695969 1201446575 MB Radium-226 0.0459 0.102 U 0.0753
MB 1201446575 695969 1201446575 MB Radium-228 -0.0668 0.0912 U 0.139
100907SOMS3-67-0-C(5) 1201446576 695969 |1201446575 DUP Cesium-137 0.799 0.132 0.0662
100907SOMS3-67-0-C(5) 1201446576 695969 |1201446575 DUP Radium-226 1.13 0.190 0.123
100907SOMS3-67-0-C(5) 1201446576 695969 1201446575 DUP Radium-228 1.31 0.317 0.244
MB 1201446578 695970 1201446578 MB Cesium-137 0.0287 0.0333 U 0.0616
MB 1201446578 695970 1201446578 MB Radium-226 0.0582 0.0749 U 0.128
MB 1201446578 695970 1201446578 MB Radium-228 0.0296 0.136 U 0.252
100907SOMS2-01-0-C(5) 1201446579 695970 |1201446578 DUP Cesium-137 0.00 0.0436 Ul 0.049
100907SOMS2-01-0-C(5) 1201446579 695970 |1201446578 DUP Radium-226 0.393 0.139 0.106
100907SOMS2-01-0-C(5) 1201446579 695970 |1201446578 DUP Radium-228 0.156 0.182 U 0.265
MB 1201446581 695971 1201446581 MB Cesium-137 0.0016 0.0243 U 0.0423
MB 1201446581 695971 1201446581 MB Radium-226 -0.0364 0.0625 U 0.101
MB 1201446581 695971 1201446581 MB Radium-228 -0.0635 0.109 U 0.170
101207SOMS3-27-0-C(5) 195906001 695971 1201446581 PRIMARY |Cesium-137 0.225 0.0882 0.0615 0.22
101207SOMS3-27-0-C(5) 195906001 695971 1201446581 PRIMARY |Radium-226 1.10 0.172 0.118 0.28
101207SOMS3-27-0-C(5) 195906001 695971 1201446581 PRIMARY |Radium-228 1.26 0.297 0.202 0.19
101207SOMS3-27-0-C(5) |1201446582 695971 1201446581 |DUP Cesium-137 0.274 0.0657 0.079
101207SOMS3-27-0-C(5) 1201446582 695971 |1201446581 DUP Radium-226 1.25 0.207 0.124
101207SOMS3-27-0-C(5) |1201446582 695971 1201446581 |DUP Radium-228 1.08 0.382 0.280
Dupl RPD= Cesium-137 26

Radium-226 2.6

Radium-228 -19
Dupl RPD= Cesium-137 NDs

Radium-226 27

Radium-228 88
Dupl RPD= Cesium-137 -20

Radium-226 -13

Radium-228 15




ATTACHMENT B: DATA VALIDATION_WORKSHEET
GEL SDG 195905
CERCLA 2ND 5-YEAR REVIEW_SOIL 2007

MONSANTO
(Page 4 of 4)
Data Validation

'Sample_No lLab_Id 'Batch_No |Assoc_BInk |Sample_Typ(Parameter |Lab_Result |Uncertainty [Lab_Qual MDL | |Result-MDC |Result-2*Unc |Dval_MB |Dval DER| Qual ReasonCode

100907SOMS-08-0-C(5) 195905002 |Cesium-13 2.13/0.171

101107SOMS2-10-0-C(5) |195905004 |Radium-22 1.49/0.779

100907SOMS3-59-0-C(5) 195905007 |Cesium-13 1.49/0.129

101107SOMS4-18-0-C(5) |195905009 |Radium-22 2.57/0.582

100907SOMS3-60-0-C(5) 195905010 |Cesium-13 2.55/0.269

101007SOMS4-6-0-C(5) 195905011 |Cesium-13 1.97 0.152

101007SOMS2-14-0-C(5) 195905012 |Cesium-13 2.00/0.211

101007SOMS-03-0-C(5) 195905014 |Cesium-13 2.32/0.212

100907SOMSN-05-0-C(5) |195905015 |Cesium-13 1.83/0.148

100907SOMS3-73-0-C(5) |195905016 |Radium-22 0.59/0.160

100907SOMS3-69-0-C(5) 195905018 |Cesium-13 2.53/0.193

101007SOMS-10-0-C(5) 195905021 |Radium-22, 2.34/1.18

101007SOMS3-52-0-C(5) 195905022 |Cesium-13 2.26/0.194

101007SOMS4-10-0-C(5) |195905023 |Cesium-13 0.96 0.0953

101007SOMS3-04-0-C(5) 195905024 Radium-22 0.94/0.511

101007SOMS-09-0-C(5) 195905025 |Cesium-13 1.83/0.189

101007SOMS3-14-0-C(5) 195905026 |Cesium-13 1.53/0.188

101007SOMS2-13-0-C(5) |195905027 |Cesium-13 1.68/0.146

101007SOMS3-51-0-C(5) 195905029 |Cesium-13 1.22/0.176

100907SOMS2-01-0-C(5) |195905030 |Radium-22 1.92/0.399

101007SOMS2-6-0-C(5) 195905033 |Cesium-13 1.69/0.144

101007SOMS2-011-0-C(5) |195905034 |Cesium-13 1.72/0.197

101007SOMS2-011-0-C(5) (195905034 |Radium-22 2.16/0.991

101007SOMS3-02-0-C(5) |195905035 |Cesium-13 2.14/0.196
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Monsanto Company

CERCLA 2™ 5-Year Review

1010076.011701

GEL Laboratories, LLC (Charleston, SC)
Sample Delivery Group (SDG) Number 195906
695971 and 695972

Gamma Radium (Ra) 226 (***Ra), ***Ra, and "*’Cs by EML
HASL 300, 4.5.2.3 and per the laboratory’s SOP GL-RAD-
A-013 Rev #14 (a gamma spectrometry method)

U.S. Department of Energy, Evaluation of Radiochemical
Data Usability, es/er/ms-5, April 1997.

U.S. Department of Energy, Environmental Measurements
Laboratory, Health and Safety Laboratory (HASL)-300
Manual, Section 4.5.2.3 (Ga-01-R:  high resolution
germanium detector gamma ray spectrometry), 28™h
Edition, February 1997.

Data Flags and Reason Codes as specified in Appendix A
of Evaluation of Radiochemical Data Usability (see
Attachment A below) were used to qualify the data, with
modification for the evaluation of laboratory duplicate
(duplicate sample error ratio used instead of normalized
absolute difference).

Radiochemical tracers are referenced in the Evaluation of
Radiochemical Data Usability guidance document, but are
not applicable to gamma spectroscopy methods. Matrix
spikes are also referenced, but were not used by GEL; data
were not qualified because matrix spikes were not used.
GEL did not provide calibration data. Results were not
qualified, but sample results in the project database were
populated with the applicable Reason Code (C03).

Validation Flags and Reason Codes

Validation Worksheet
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26Ra, 2Ra, 17Cs
GEL SDG 195906

Laboratory Sample

No. Field Sample Identification Date Collected Identification
1 101207SOMS3-27-0-C(5) 10/12/07 195906001
2 101107SOMS3-36-0-C(3) 10/11/07 195906002
3 101207SOMS3-31-0-C(5) 10/12/07 195906003
4 101207SOMS3-97-0-C(5) 10/12/07 195906004
5 101207SOMS2-22-0-C(5) 10/12/07 195906005
6 101007SOME-2-0-C(5) 10/10/07 195906007
7 101207SOMS3-28-0-C(5) 10/12/07 195906008
8 101307SOMF-1-0-C(5) 10/13/07 195906010
9 101307SOMF-2-0-C(5) 10/13/07 195906011
10 101307SOMA-1-0-C(5) 10/13/07 195906012
11 101307SOMBACK-3-0-C(5) 10/13/07 195906013
12 101207SOMS3-38-0-C(5) 10/12/07 195906014
13 101207SOMS2-04-0-C(5) 10/12/07 195906015
14 101307SOMG-1-0-C(5) 10/13/07 195906016
15 101307SOMBACK-1-0-C(5) 10/13/07 195906017
16 101307SOMA-2-0-C(5) 10/13/07 195906018
17 101207SOMS3-40-0-C(5) 10/12/07 195906019
18 101307SOMBACK-2-0-C(5) 10/13/07 195906020
19 101207SOMS3-95-0-C(5) 10/12/07 195906021
20 101207SOMS3-33-0-C(5) 10/12/07 195906022
21 101207SOMS3-35-0-C(5) 10/12/07 195906023
22 101207SOMS3-107-0-C(5) 10/12/07 195906024
23 101207SOMS3-29-0-C(5) 10/12/07 195906026
24 101207SOMS3-96-0-C(5) 10/12/07 195906027
25 101207SOML1-06-0-C(5) 10/12/07 195906028
26 101307SOMS3-94-0-C(5) 10/13/07 195906029
27 101307SOMS3-66-0-C(5) 10/13/07 195906030
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l. Chain-of-Custody Procedure, Sample Preservation, and Holding Time
X Signatures on chain(s) and all samples accounted for

X *Ra, ***Ra, "'Cs: collected in HDPE (polyethylene) containers

A total of 27 soil samples were collected between October 11 and 13, 2007 in HDPE
containers. All samples collected during this week were shipped in 11 coolers, and
arrived at the laboratory on October 17, 2007. Sample chain-of-custody and laboratory
receipt documentation appears intact. The 27 primary samples were prepared on October
23, 2007 and analyzed on October 31 and November 1 2007, 18 to 22 days into the 6-

month laboratory-referenced holding time.

I1. Instrument Calibration

number of counts for each standard, measured activity for all samples

Confirm matrix used in geometry standard
Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate

Confirm summary report includes: dates of calibration, geometry, count times for all analysis,
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Calibration points including efficiency, energy, and peak resolution
Initial calibration data were not assessed because none was provided in the data package.

I1l.  Calibration Verification

Tolerance chart or statistical control chart of the appropriate 20 efficiencies and 20 relevant peak
energies with 3 F+/- limits

Resolution demonstration of relevant peak(s)

Listing of X/Y coordinates in constructing the control charts

Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate
Geometries used in analysis

Calibration verification data were not assessed because none was provided in the data
package.

IV.  Target Compound ldentification and Quantitation
X Confirm all samples less than MDC are qualified not detected (U)
~X__ Less than two times the uncertainty were reported by the laboratory as not detected (U)

All sample results that were either less than two times the uncertainty were reported by
the laboratory as not detected (U), or were greater than two times the uncertainty and
greater than the minimum detectable concentration (MDC), with the following
exceptions:

Laboratory Result Result Data
Field Sample Sample Minus (pCi/g)/Lab | Validation | Reason
Identification Identification | Parameter | 2*Uncert Flag Flag Code
101307SOMA-2-0-C(5) 195906018 PICs -0.028 0.158 UJ Q09
101207SOMS3-107-0- 195906024 BCs -0.003 0.157 uJ Q09
C)

Results were flagged as not detected (UJ) at the reported concentrations because they
failed both the above “two times uncertainty” criterion and the blank criterion specified
in Section V below.

Additionally, the laboratory qualified the following sample as footnoted:

Laboratory Result Data
Field Sample Sample (pCil/g)/Lab Validation Reason
Identification Identification Parameter Flag Flag Code
101307SOMA-1-0-C(5) 195906012 B7Cs 0.00UT* uJ Q02

a

Data rejected due to no valid peak.

“Data rejected due to no valid peak” is interpreted to be that there was positive
interference at the target frequency that did not meet the qualitative criteria for the target
isotope, so the observed result is treated as not detected (UJ).
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V. Blanks
~X__ Method blank results < MDC
~X__ Calculate normalized absolute difference (NAD) =
| (Sample — Blank) | /([UncertaintyzSample+Uncertainty2BIank]1/ 2)
~ X Ifnormalized absolute difference is > 2.58, no action necessary
~ X __ Ifnormalized absolute difference is between 1.96 and 2.58, qualify sample J

If normalized absolute difference is less than 1.96, consider rejecting data

All normalized absolute differences (per above calculation) were greater than 2.58 for all
sample results that were reportable (that is, reported as a detection above the MDC), with
the following exceptions:

Laboratory Result Data

Field Sample Sample (pCi/g)/Lab | Validation | Reason

Identification Identification | Parameter | NAD Flag Flag Code
101207SOMS3-27-0-C(5) 195906001 B7Cs 2.44 0.0882 J BOI
101107SOMS3-36-0-C(3) 195906002 “Ra 2.17 0.430 J BOI
101207SOMS3-31-0-C(5) 195906003 B7Cs 2.29 0.0906 J BOI
101307SOME-1-0-C(5) 195906010 B7Cs 2.15 0.0577 J BOI
101307SOMA-2-0-C(5) 195906018 B7Cs 1.65 0.0931 uJ BOI
101207SOMS3-33-0-C(5) 195906022 *%Ra 2.50 0.258 J BO1
101207SOMS3-107-0-C(5) | 195906024 B7Cs 1.90 0.0799 uJ BOI
101307SOMS3-66-0-C(5) 195906030 B7Cs 245 0.0722 J BOI

VI.  Laboratory Duplicates

_X__ Must be analyzed for each batch or for every 20 samples

~X_ RPDs within the laboratory’s control limits (RPD not calculated when one or both duplicate
results are not detected)

_ X ___ Calculate the duplicate error ratio (DER)) =

| (Sample — Duplicate) | /(2* ([Uncertainty’s,mpic-Uncertainty ppiicae] ')

DER <1.42
If DER > 1.42, qualify sample J

The laboratory’s laboratory duplicate criteria are: If duplicate activities are less than 5
times MDC, then the RPD should be less than 100%; if activities are greater than 5 times
the MDC, the RPD should be less than 20%.

All RPDs and DERs associated with both laboratory duplicate pairs were within these
criteria.

VIIl. Laboratory Control Samples
_ X Must be analyzed for each batch or for every 20 samples
X Compare %R with lab control limits (75-125%)

All recoveries for each laboratory control samples were within control limits.
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VIIl. Equipment and Water Blank Samples

A total of 17 equipment blanks and 17 water blanks were collected between October 9
and 15, 2007 for gamma spectrometry analysis, including analysis for *Ra and *’Cs
(see data validation report for GEL SDG 195907). All equipment blanks and water
blanks were not detected for both **°Ra and "*'Cs.

1X. Overall Assessment of Data

With the following exceptions, all quality control data associated with the field samples
were within control limits. All other field results are usable as reported by the laboratory.

Summary of Qualified Data:

Laboratory Result Data

Field Sample Sample (pCilg)/Lab | Validation Reason

Identification Identification Parameter Flag Result/Flag Code
All sample results No flag Co03
101207SOMS3-27-0-C(5) 195906001 BCs 0.0882 J BO1
101107SOMS3-36-0-C(3) 195906002 *Ra 0.430 J BO1
101207SOMS3-31-0-C(5) 195906003 BCs 0.0906 J BO1
101307SOME-1-0-C(5) 195906010 BCs 0.0577 J BO1
101307SOMA-1-0-C(5) 195906012 BCs 0.00 UI UJ Q02
101307SOMA-2-0-C(5) 195906018 BCs 0.0931 UJ Q09,B01
101207SOMS3-33-0-C(5) 195906022 *Ra 0.258 J BO1
101207SOMS3-107-0-C(5) | 195906024 B7Cs 0.0799 UJ Q09,B01
101307SOMS3-66-0-C(5) 195906030 BCs 0.0722 J BO1
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ATTACHMENT A

Radiochemical Data Verification and Validation: Per Appendix A in Evaluation of

Radiochemical Data Usability, es/er/ms-5 USDOE April, 1995

Flag Definition
U Nuclide considered not detected above the reported MDC or 2 times the uncertainty
J Nuclide identified; the associated value is approximated
ul Nuclide not detected above the reported MDC or 2 times the uncertainty and a quality
deficiency affects the data and impacts the uncertainty of the reported data
R Result is not usable for its intended purpose
Reason
Code Definition

Method Blank

BO1 Concentration of contaminant in the method blank at a level > the qualification level
B02 Method blank was not the same matrix as the analytical samples

B03 Gross contamination exists

B04 Blanks were not analyzed at the appropriate frequency

B05 Sample not significantly different than radiochemical method blank

B06 Blank data not reports

B07 Other (describe in comments)

Calibration

CO01 Initial calibration sequence was not followed as appropriate

C02 Calibration was not performed at the appropriate frequency

C03 Calibration data not reported

C04 Calibration not performed

C05 Chemical resolution criteria were not satisfied

C06 Standard curve was established with fewer than the required number of standards
Co7 Instrumental system determined to be out of control

C08 Other (describe in comments)

Laboratory Duplicate

D01 Significant difference between sample and duplicate
D02 Laboratory duplicate was not analyzed at the appropriate frequency
D03 Laboratory duplicate data was not reported

D04 Other (describe in comments)

Evidentiary Concerns

EO1 Custody of sample in question

E02 Standard not traceable

E03 Other (describe in comments)

General

GO1 Professional judgment was used to qualify the data
G02 Other (describe in comments)

Holding Times

HO1 Holding times were exceeded

H02 Holding times were grossly exceeded

HO3 Samples were not preserved properly

H04 Other (describe in comments)

Laboratory Control Sample

LO1 LCS recovery above upper control limit

L02 LCS recovery below lower control limit

L03 LCS was not analyzed at appropriate frequency
L04 LCS not the same matrix as the analytical samples
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Reason
Code Definition
LO5 LCS data not reported
L06 Other (describe in comments)
Matrix Spike and MS/MSD
MO1 MS recovery above upper control limit
MO02 MS recovery below lower control limit
MO03 MS not analyzed at the appropriate frequency
MO04 MS data not reported
MO5 Other (describe in comments)

Instrument Performance

P01 High background levels or a shift in the energy calibration were observed

P02 Extraneous peaks were observed

P03 Loss of resolution was observed

P04 Peak-tailing or peak splitting that may result in inaccurate quantitation were observed
P05 Instrument performance not analyzed at the appropriate frequency

P06 Other (describe in comments)

Quantitation

Q01 Peak misidentified

Q02 Target analyte affected by interfering peak

Q03 Qualitative criteria were not satisfied

Q04 Cross contamination occurred

Q05 No raw data were provided to confirm Quantitation
Q06 MDC > RDL

Q07 Inappropriate aliquot sizes were used

Q08 Sample result < MDC

Q09 Sample result < 2s uncertainty

QI10 Negative result

Q11 Compounds were not adequately resolved

QI12 Sample weight different from calibration geometry
Q13 Sample weight greater than greatest weight on mass attenuation curve
Q14 Other (describe in comments)

Radiochemical Yield

Y01 Radiochemical tracer yield was above the upper control limit
Y02 Radiochemical tracer yield was below the lower control limit
Y03 Radiochemical tracer yield was zero

Y04 Radiochemical yield data was not present

YO05 Other (describe in comments)
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Data Validation

Sample_No Lab_Id Batch_No Assoc_BInk Sample Type Parameter Lab_Result Uncertainty Lab_Qual MDL Result-MDC |Result-2*Unc Dval MB |Dval DER| Qual ReasonCode
101207SOMS3-27-0-C(5) 195906001 695971 1201446581 SAMPLE Cesium-137 0.225 0.0882 0.0615 0.164 0.049 2.44 022 J B01,C03
101207SOMS3-27-0-C(5) 195906001 695971 1201446581 SAMPLE Radium-226 1.10 0.172 0.118 0.982 0.756 6.21 0.28 C03
101207SOMS3-27-0-C(5) 195906001 695971 1201446581 SAMPLE Radium-228 1.26 0.297 0.202 1.058 0.666 4.18 0.19 Cc03
101107SOMS3-36-0-C(3) 195906002 695971 1201446581 SAMPLE Cesium-137 0.570 0.126 0.128 0.442 0.318 4.43 C03
101107SOMS3-36-0-C(3) 195906002 695971 1201446581 SAMPLE Radium-226 6.32 0.685 0.199 6.121 4.950 9.24 Cc03
101107SOMS3-36-0-C(3) 195906002 695971 1201446581 SAMPLE Radium-228 0.898 0.430 0.410 0.488 0.038 2.17 J B01,C03
101207SOMS3-31-0-C(5) 195906003 695971 1201446581 SAMPLE Cesium-137 0.216 0.0906 0.0636 0.152 0.035 2.29 J B01,C03
101207SOMS3-31-0-C(5) 195906003 695971 1201446581 SAMPLE Radium-226 1.22 0.176 0.129 1.091 0.868 6.73 C03
101207SOMS3-31-0-C(5) 195906003 |695971 1201446581 SAMPLE Radium-228 1.21 0.317 0.229 0.981 0.576 3.80 Cco3
101207SOMS3-97-0-C(5) 195906004 695971 1201446581 SAMPLE Cesium-137 0.405 0.0723 0.0573 0.348 0.260 5.29 C03
101207SOMS3-97-0-C(5) 195906004 695971 1201446581 SAMPLE Radium-226 117 0.170 0.0991 1.071 0.830 6.66 Cco3
101207SOMS3-97-0-C(5) 195906004 695971 1201446581 SAMPLE Radium-228 1.02 0.254 0.173 0.847 0.512 3.92 C03
101207SOMS2-22-0-C(5) 195906005 695971 1201446581 SAMPLE Cesium-137 0.0257 0.0341 U 0.0446 -0.019 -0.043 0.58 C03
101207SOMS2-22-0-C(5) 195906005 695971 1201446581 SAMPLE Radium-226 1.06 0.171 0.096 0.964 0.718 6.02 C03
101207SOMS2-22-0-C(5) 195906005 695971 1201446581 SAMPLE Radium-228 1.27 0.257 0.152 1.118 0.756 4.78 C03
101007SOME-2-0-C(5) 195906007 695971 1201446581 SAMPLE Cesium-137 0.515 0.0891 0.0922 0.423 0.337 5.56 C03
101007SOME-2-0-C(5) 195906007 695971 1201446581 SAMPLE Radium-226 1.11 0.221 0.163 0.947 0.668 4.99 C03
101007SOME-2-0-C(5) 195906007 695971 1201446581 SAMPLE Radium-228 1.19 0.366 0.319 0.871 0.458 3.28 C03
101207SOMS3-28-0-C(5) 195906008 695971 1201446581 SAMPLE Cesium-137 -0.017 0.0436 U 0.0725 -0.090 -0.104 0.37 Cc03
101207SOMS3-28-0-C(5) 195906008 695971 1201446581 SAMPLE Radium-226 1.20 0.200 0.135 1.065 0.800 5.90 C03
101207SOMS3-28-0-C(5) 195906008 695971 1201446581 SAMPLE Radium-228 0.995 0.296 0.236 0.759 0.403 3.36 Cc03
101307SOMF-1-0-C(5) 195906010 695971 1201446581 SAMPLE Cesium-137 0.136 0.0577 0.0749 0.061 0.021 2.15 J B01,C03
101307SOMF-1-0-C(5) 195906010 695971 1201446581 SAMPLE Radium-226 0.964 0.162 0.113 0.851 0.640 5.76 C03
101307SOMF-1-0-C(5) 195906010 695971 1201446581 SAMPLE Radium-228 1.44 0.299 0.228 1.212 0.842 4.72 C03
101307SOMF-2-0-C(5) 195906011 695971 1201446581 SAMPLE Cesium-137 0.274 0.0474 0.0396 0.234 0.179 5.11 C03
101307SOMF-2-0-C(5) 195906011 |695971 1201446581 SAMPLE Radium-226 0.900 0.145 0.0883 0.812 0.610 5.93 C03
101307SOMF-2-0-C(5) 195906011 |695971 1201446581 SAMPLE Radium-228 1.15 0.255 0.156 0.994 0.640 4.38 C03
101307SOMA-1-0-C(5) 195906012 |695971 1201446581 SAMPLE Cesium-137 0.00 0.0931 ul 0.0767 -0.077 -0.186 0.02 uJ Q02,C03
101307SOMA-1-0-C(5) 195906012 |695971 1201446581 SAMPLE Radium-226 0.877 0.183 0.126 0.751 0.511 4.72 C03
101307SOMA-1-0-C(5) 195906012 695971 1201446581 SAMPLE Radium-228 1.48 0.359 0.237 1.243 0.762 4.11 C03
101307SOMBACK-3-0-C(5) 195906013 695971 1201446581 SAMPLE Cesium-137 0.170 0.0571 0.0756 0.094 0.056 2.71 Cc03
101307SOMBACK-3-0-C(5) 1195906013 (695971 1201446581 SAMPLE Radium-226 1.00 0.183 0.114 0.886 0.634 5.36 C03
101307SOMBACK-3-0-C(5) 195906013 695971 1201446581 SAMPLE Radium-228 121 0.322 0.247 0.963 0.566 3.75 Cc03
101207SOMS3-38-0-C(5) 195906014 695971 1201446581 SAMPLE Cesium-137 0.222 0.0625 0.0559 0.166 0.097 3.29 C03
101207SOMS3-38-0-C(5) 195906014 695971 1201446581 SAMPLE Radium-226 141 0.207 0.108 1.302 0.996 6.69 C03
101207SOMS3-38-0-C(5) 195906014 695971 1201446581 SAMPLE Radium-228 1.35 0.313 0.218 1.132 0.724 4.26 C03
101207SOMS2-04-0-C(5) 195906015 |695971 1201446581 SAMPLE Cesium-137 0.425 0.114 0.0952 0.330 0.197 3.63 C03
101207SOMS2-04-0-C(5) 195906015 (695971 1201446581 SAMPLE Radium-226 1.38 0.275 0.153 1.227 0.830 5.02 C03
101207SOMS2-04-0-C(5) 195906015 |695971 1201446581 SAMPLE Radium-228 1.21 0.365 0.292 0.918 0.480 3.34 C03
101307SOMG-1-0-C(5) 195906016 (695971 1201446581 SAMPLE Cesium-137 0.547 0.102 0.0727 0.474 0.343 5.20 C03
101307SOMG-1-0-C(5) 195906016 695971 1201446581 SAMPLE Radium-226 0.987 0.216 0.146 0.841 0.555 4.55 Cc03
101307SOMG-1-0-C(5) 195906016 695971 1201446581 SAMPLE Radium-228 1.72 0.397 0.237 1.483 0.926 4.33 C03
101307SOMBACK-1-0-C(5) 195906017 (695971 1201446581 SAMPLE Cesium-137 0.207 0.0563 0.0413 0.166 0.094 3.35 C03
101307SOMBACK-1-0-C(5) /195906017 |695971 1201446581 SAMPLE Radium-226 1.17 0.176 0.101 1.069 0.818 6.46 C03
101307SOMBACK-1-0-C(5) |195906017 695971 1201446581 SAMPLE Radium-228 1.21 0.291 0.165 1.045 0.628 4.10 C03
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Data Validation

Sample_No Lab_Id Batch_No Assoc_BInk Sample Type Parameter Lab_Result Uncertainty Lab_Qual MDL Result-MDC |Result-2*Unc Dval_MB |Dval DER| Qual ReasonCode
101307SOMA-2-0-C(5) 195906018 695972 1201446584 SAMPLE Cesium-137 0.158 0.0931 0.0664 0.092 -0.028 1.65 UJ | Q09,B01,C03
101307SOMA-2-0-C(5) 195906018 |695972 1201446584 SAMPLE Radium-226 1.00 0.176 0.126 0.874 0.648 5.43 C03
101307SOMA-2-0-C(5) 195906018 695972 1201446584 SAMPLE Radium-228 1.27 0.289 0.280 0.990 0.692 4.17 Cc03
101207SOMS3-40-0-C(5) 195906019 695972 1201446584 SAMPLE Cesium-137 2.20 0.273 0.107 2.093 1.654 8.04 C03
101207SOMS3-40-0-C(5) 195906019 695972 1201446584 SAMPLE Radium-226 2.26 0.349 0.189 2.071 1.562 6.38 Cc03
101207SOMS3-40-0-C(5) 195906019 |695972 1201446584 SAMPLE Radium-228 1.68 0.465 0.355 1.325 0.750 3.50 C03
101307SOMBACK-2-0-C(5) 195906020 |695972 1201446584 SAMPLE Cesium-137 0.201 0.0683 0.0622 0.139 0.064 2.82 C03
101307SOMBACK-2-0-C(5) 195906020 (695972 1201446584 SAMPLE Radium-226 1.09 0.175 0.106 0.984 0.740 5.96 C03
101307SOMBACK-2-0-C(5) 195906020 (695972 1201446584 SAMPLE Radium-228 1.12 0.277 0.209 0.911 0.566 3.82 C03
101207SOMS3-95-0-C(5) 195906021 695972 1201446584 SAMPLE Cesium-137 2.05 0.221 0.0985 1.952 1.608 9.24 C03
101207SOMS3-95-0-C(5) 195906021 695972 1201446584 SAMPLE Radium-226 2.56 0.335 0.167 2.393 1.890 7.53 Cc03
101207SOMS3-95-0-C(5) 195906021 695972 1201446584 SAMPLE Radium-228 142 0.387 0.326 1.094 0.646 3.53 C03
101207SOMS3-33-0-C(5) 195906022 695972 1201446584 SAMPLE Cesium-137 -0.0117 0.0341 U 0.0548 -0.067 -0.080 0.34 Cc03
101207SOMS3-33-0-C(5) 195906022 695972 1201446584 SAMPLE Radium-226 0.785 0.144 0.100 0.685 0.497 5.12 C03
101207SOMS3-33-0-C(5) 195906022 695972 1201446584 SAMPLE Radium-228 0.699 0.258 0.183 0.516 0.183 2.50 J B01,C03
101207SOMS3-35-0-C(5) 195906023 695972 1201446584 SAMPLE Cesium-137 0.285 0.0665 0.0513 0.234 0.152 4.11 C03
101207SOMS3-35-0-C(5) 195906023 695972 1201446584 SAMPLE Radium-226 0.967 0.158 0.0962 0.871 0.651 5.81 Cc03
101207SOMS3-35-0-C(5) 195906023 695972 1201446584 SAMPLE Radium-228 1.15 0.255 0.147 1.003 0.640 4.24 C03
101207SOMS3-107-0-C(5) 195906024 695972 1201446584 SAMPLE Cesium-137 0.157 0.0799 0.0846 0.072 -0.003 1.90 UJ | Q09,B01,C03
101207SOMS3-107-0-C(5) 195906024 695972 1201446584 SAMPLE Radium-226 0.731 0.209 0.144 0.587 0.313 3.35 C03
101207SOMS3-107-0-C(5) 195906024 (695972 1201446584 SAMPLE Radium-228 0.210 0.271 U 0.224 -0.014 -0.332 0.63 Cco3
101207SOMS3-29-0-C(5) 195906026 695972 1201446584 SAMPLE Cesium-137 -0.000163 |0.0257 U 0.0435 -0.044 -0.052 0.05 0.26 C03
101207SOMS3-29-0-C(5) 195906026 695972 1201446584 SAMPLE Radium-226 1.08 0.150 0.0736 1.006 0.780 6.82 0.04 Cc03
101207SOMS3-29-0-C(5) 195906026 695972 1201446584 SAMPLE Radium-228 1.00 0.266 0.145 0.855 0.468 3.53 0.07 C03
101207SOMS3-96-0-C(5) 195906027 695972 1201446584 SAMPLE Cesium-137 0.310 0.0632 0.053 0.257 0.184 4.69 C03
101207SOMS3-96-0-C(5) 195906027 695972 1201446584 SAMPLE Radium-226 0.802 0.164 0.0977 0.704 0.474 4.63 C03
101207SOMS3-96-0-C(5) 195906027 695972 1201446584 SAMPLE Radium-228 0.984 0.250 0.202 0.782 0.484 3.68 Cc03
101207SOML1-06-0-C(5) 195906028 695972 1201446584 SAMPLE Cesium-137 0.358 0.0862 0.0865 0.272 0.186 4.05 C03
101207SOML1-06-0-C(5) 195906028 695972 1201446584 SAMPLE Radium-226 1.32 0.206 0.126 1.194 0.908 6.19 C03
101207SOML1-06-0-C(5) 195906028 695972 1201446584 SAMPLE Radium-228 1.42 0.366 0.249 1.171 0.688 3.73 C03
101307SOMS3-94-0-C(5) 195906029 695972 1201446584 SAMPLE Cesium-137 0.769 0.114 0.0656 0.703 0.541 6.65 Cc03
101307SOMS3-94-0-C(5) 195906029 695972 1201446584 SAMPLE Radium-226 2.36 0.274 0.116 2.244 1.812 8.45 C03
101307SOMS3-94-0-C(5) 195906029 695972 1201446584 SAMPLE Radium-228 0.984 0.276 0.212 0.772 0.432 3.35 Cc03
101307SOMS3-66-0-C(5) 195906030 [695972 1201446584 SAMPLE Cesium-137 0.184 0.0722 0.0781 0.106 0.040 2.45 J B01,C03
101307SOMS3-66-0-C(5) 195906030 695972 1201446584 SAMPLE Radium-226 1.67 0.228 0.117 1.553 1.214 7.13 C03
101307SOMS3-66-0-C(5) 195906030 |695972 1201446584 SAMPLE Radium-228 1.27 0.349 0.234 1.036 0.572 3.48 C03
MB 1201446581 695971 1201446581 MB Cesium-137 0.0016 0.0243 U 0.0423

MB 1201446581 695971 1201446581 MB Radium-226 -0.0364 0.0625 U 0.101

MB 1201446581 695971 1201446581 MB Radium-228 -0.0635 0.109 U 0.170

101207SOMS3-27-0-C(5) 1201446582 695971 1201446581 DUP Cesium-137 0.274 0.0657 0.079

101207SOMS3-27-0-C(5) 1201446582 695971 1201446581 |DUP Radium-226 1.25 0.207 0.124

101207SOMS3-27-0-C(5) 1201446582 695971 1201446581 DUP Radium-228 1.08 0.382 0.280

MB 1201446584 695972 1201446584 MB Cesium-137 0.00144 0.0181 U 0.0308

MB 1201446584 695972 1201446584 MB Radium-226 0.0181 0.0416 U 0.069

MB 1201446584 695972 1201446584 MB Radium-228 0.0358 0.063 U 0.118
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Data Validation

Sample_No Lab_Id Batch_No Assoc_BInk Sample Type Parameter Lab_Result Uncertainty Lab_Qual MDL Result-MDC |Result-2*Unc Dval MB |Dval DER| Qual ReasonCode
101207SOMS3-29-0-C(5) 1201446585 695972 1201446584 |DUP Cesium-137 -0.0217 0.0326 U 0.0518
101207SOMS3-29-0-C(5) 1201446585 695972 1201446584 DUP Radium-226 1.10 0.190 0.0947
101207SOMS3-29-0-C(5) 1201446585 695972 1201446584 |DUP Radium-228 1.05 0.275 0.164
Dupl RPD= Cesium-137 -20
Radium-226 -13
Radium-228 15
Dupl RPD= Cesium-137 NDs
Radium-226 -1.8
Radium-228 -4.9
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HASL 300, 4.5.2.3 and per the laboratory’s SOP GL-RAD-
A-013 Rev #14 (a gamma spectrometry method)

U.S. Department of Energy, Evaluation of Radiochemical
Data Usability, es/er/ms-5, April 1997.

U.S. Department of Energy, Environmental Measurements
Laboratory, Health and Safety Laboratory (HASL)-300
Manual, Section 4.5.2.3 (Ga-01-R:  high resolution
germanium detector gamma ray spectrometry), 28™h
Edition, February 1997.

Data Flags and Reason Codes as specified in Appendix A
of Evaluation of Radiochemical Data Usability (see
Attachment A below) were used to qualify the data, with
modification for the evaluation of laboratory duplicate
(duplicate sample error ratio used instead of normalized
absolute difference).

Radiochemical tracers are referenced in the Evaluation of
Radiochemical Data Usability guidance document, but are
not applicable to gamma spectroscopy methods. Matrix
spikes are also referenced, but were not used by GEL; data
were not qualified because matrix spikes were not used.
GEL did not provide calibration data. Results were not
qualified, but sample results in the project database were
populated with the applicable Reason Code (C03).

Validation Flags and Reason Codes

Validation Worksheet
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Sample Cross Reference:

Laboratory Sample

No. Field Sample Identification Date Collected Identification
1 100907SOMS-15-B-U 10/09/07 195907001
2 100907SOMS-15-EQ-U 10/09/07 195907002
3 100907SOMS2-06-B-U 10/09/07 195907003
4 100907SOMS2-06-EQ-U 10/09/07 195907004
5 101007SOMS2-11-B-U 10/10/07 195907005
6 101007SOMS2-11-EQ-U 10/10/07 195907006
7 101207SOMS2-35-B-U 10/12/07 195907007
8 101207SOMS2-35-EQ-U 10/12/07 195907008
9 101307SOMS3-09-B-U 10/13/07 195907009
10 101307SOMS3-09-EQ-U 10/13/07 195907010
11 101307SOMS3-12-B-U 10/13/07 195907011
12 101307SOMS3-12-EQ-U 10/13/07 195907012
13 1012207SOM3-47-B-U 10/12/07 195907013
14 1012207SOM3-47-EQ-U 10/12/07 195907014
15 101307SOMS3-79-B-U 10/13/07 195907015
16 101307SOMS3-79-EQ-U 10/13/07 195907016
17 101107SOMS3-82-B-U 10/11/07 195907017
18 101107SOMS3-82-EQ-U 10/11/07 195907018
19 101207SOMS3-89-B-U 10/12/07 195907019
20 101207SOMS3-89-EQ-U 10/12/07 195907020
21 100907SOMS3-99-B-U 10/09/07 195907021
22 100907SOMS3-99-EQ-U 10/09/07 195907022
23 101307SOMS3-112-B-U 10/13/07 195907023
24 101307SOMS3-112-EQ-U 10/13/07 195907024
25 101307SOMS3-119-B-U 10/13/07 195907025
26 101307SOMS3-119-EQ-U 10/13/07 195907026
27 101107SOMS4-16-B-U 10/11/07 195907027
28 101107SOMS4-16-EQ-U 10/11/07 195907028
29 101007SOMB-3-B-U 10/10/07 195907029
30 101007SOMB-3-EQ-U 10/10/07 195907030
31 101007SOMD-2-B-U 10/10/07 195907031
32 101007SOMD-2-EQ-U 10/10/07 195907032
33 101507SOMKMBACK-5-B-U 10/15/07 195907033
34 101507SOMKMBACK-5-EQ-U 10/15/07 195907034
l. Chain-of-Custody Procedure, Sample Preservation, and Holding Time
_ X __ Signatures on chain(s) and all samples accounted for
_X__ *%Ra,*Ra, "'Cs: collected in HDPE (polyethylene) containers

A total of 17 equipment blanks and 17 water blanks were collected between October 9
and 15, 2007 for gamma spectrometry analysis, including analysis for **Ra and "*’Cs.
These field blanks were collected along with all the soil and sediment samples collected
during this week, shipped in 11 coolers, and arrived at the laboratory on October 17,
2007. Sample chain-of-custody and laboratory receipt documentation appears intact.
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The 34 blanks samples were prepared and analyzed between November 2 and 6, 21 to 26
days into the 6-month laboratory-referenced holding time.

1. Instrument Calibration

Confirm summary report includes: dates of calibration, geometry, count times for all analysis,
number of counts for each standard, measured activity for all samples

Confirm matrix used in geometry standard

Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate
Calibration points including efficiency, energy, and peak resolution

Initial calibration data were not assessed because none was provided in the data package.

I, Calibration Verification

Tolerance chart or statistical control chart of the appropriate 20 efficiencies and 20 relevant peak
energies with 3 F+/- limits

Resolution demonstration of relevant peak(s)

Listing of X/Y coordinates in constructing the control charts

Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate
Geometries used in analysis

Calibration verification data were not assessed because none was provided in the data
package.

IV.  Target Compound ldentification and Quantitation
X Confirm all samples less than MDC are qualified not detected (U)

~ X Less than two times the uncertainty were reported by the laboratory as not detected (U)

All sample results were less than the MDC and two times the uncertainty, and were
reported by the laboratory as not detected (U).

The laboratory qualified the following samples as footnoted:
Laboratory Result Data
Field Sample Sample (pCi/L)/Lab Validation Reason
Identification Identification Parameter Flag Flag Code
100907SOMS2-06-EQ-U 195907004 “Ra 0.00 UI uJ Q02
101007SOMS2-11-B-U 195907005 ““Ra 0.00 UI uJ Q02
101207SOMS3-89-EQ-U 195907020 “*Ra 0.00 UI uJ Q02

a

b

Data rejected due to a high counting uncertainty.
Data rejected due to no valid peak.

“Data rejected due to a high counting uncertainty” and “Data rejected due to no valid
peak” are interpreted to be that there was positive interference at the target frequency that
did not meet the qualitative criteria for the target isotope, so the observed result is treated
as not detected (UJ).

V. Blanks
~ X Method blank results < MDC
Calculate normalized absolute difference (NAD) =
| (Sample — Blank) | /([UncertaintyZSample+Uncertainty23lank]1/2)
If normalized absolute difference is > 2.58, no action necessary
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If normalized absolute difference is between 1.96 and 2.58, qualify sample J
If normalized absolute difference is less than 1.96, consider rejecting data

All sample results and method blank results were not detected, so calculation of NADs
was not applicable.

VI.  Laboratory Duplicates
X Must be analyzed for each batch or for every 20 samples
RPDs within the laboratory’s control limits (RPD not calculated when one or both duplicate
results are not detected)
Calculate the duplicate error ratio (DER)) =
| (Sample — Duplicate) | /(2% ([Uncertainty2Samp1e+Uncertainty2Duphcme]”2))

DER <1.42
If DER > 1.42, qualify sample J

Laboratory duplicate results were not detected, so RPDs and DERs were not calculated.

VIl. Laboratory Control Samples
~ X Must be analyzed for each batch or for every 20 samples
X Compare %R with lab control limits (75-125%)

All recoveries for each laboratory control samples were within control limits.
VIII. Overall Assessment of Data

With the following exceptions, all quality control data associated with the field samples
were within control limits. All other field results are usable as reported by the laboratory.

Summary of Qualified Data:

Laboratory Result Data
Field Sample Sample (pCi/L)/Lab | Validation Reason
Identification Identification Parameter Flag Result/Flag Code
All sample results No flag Co03
100907SOMS2-06-EQ-U 195907004 *Ra 0.00 UI UJ Q02
101007SOMS2-11-B-U 195907005 *Ra 0.00 UI UJ Q02
101207SOMS3-89-EQ-U 195907020 *Ra 0.00 UI UJ Q02
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ATTACHMENT A

Radiochemical Data Verification and Validation: Per Appendix A in Evaluation of

Radiochemical Data Usability, es/er/ms-5 USDOE April, 1995

Flag Definition
U Nuclide considered not detected above the reported MDC or 2 times the uncertainty
J Nuclide identified; the associated value is approximated
ul Nuclide not detected above the reported MDC or 2 times the uncertainty and a quality
deficiency affects the data and impacts the uncertainty of the reported data
R Result is not usable for its intended purpose
Reason
Code Definition

Method Blank

BO1 Concentration of contaminant in the method blank at a level > the qualification level
B02 Method blank was not the same matrix as the analytical samples

B03 Gross contamination exists

B04 Blanks were not analyzed at the appropriate frequency

B05 Sample not significantly different than radiochemical method blank

B06 Blank data not reports

B07 Other (describe in comments)

Calibration

CO01 Initial calibration sequence was not followed as appropriate

C02 Calibration was not performed at the appropriate frequency

C03 Calibration data not reported

C04 Calibration not performed

C05 Chemical resolution criteria were not satisfied

C06 Standard curve was established with fewer than the required number of standards
Co7 Instrumental system determined to be out of control

C08 Other (describe in comments)

Laboratory Duplicate

D01 Significant difference between sample and duplicate
D02 Laboratory duplicate was not analyzed at the appropriate frequency
D03 Laboratory duplicate data was not reported

D04 Other (describe in comments)

Evidentiary Concerns

EO1 Custody of sample in question

E02 Standard not traceable

E03 Other (describe in comments)

General

GO1 Professional judgment was used to qualify the data
G02 Other (describe in comments)

Holding Times

HO1 Holding times were exceeded

H02 Holding times were grossly exceeded

HO3 Samples were not preserved properly

H04 Other (describe in comments)

Laboratory Control Sample

LO1 LCS recovery above upper control limit

L02 LCS recovery below lower control limit

L03 LCS was not analyzed at appropriate frequency
L04 LCS not the same matrix as the analytical samples
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Reason
Code Definition
LO5 LCS data not reported
L06 Other (describe in comments)
Matrix Spike and MS/MSD
MO1 MS recovery above upper control limit
MO02 MS recovery below lower control limit
MO03 MS not analyzed at the appropriate frequency
MO04 MS data not reported
MO5 Other (describe in comments)

Instrument Performance

P01 High background levels or a shift in the energy calibration were observed

P02 Extraneous peaks were observed

P03 Loss of resolution was observed

P04 Peak-tailing or peak splitting that may result in inaccurate quantitation were observed
P05 Instrument performance not analyzed at the appropriate frequency

P06 Other (describe in comments)

Quantitation

Q01 Peak misidentified

Q02 Target analyte affected by interfering peak

Q03 Qualitative criteria were not satisfied

Q04 Cross contamination occurred

Q05 No raw data were provided to confirm Quantitation
Q06 MDC > RDL

Q07 Inappropriate aliquot sizes were used

Q08 Sample result < MDC

Q09 Sample result < 2s uncertainty

QI10 Negative result

Q11 Compounds were not adequately resolved

QI12 Sample weight different from calibration geometry
Q13 Sample weight greater than greatest weight on mass attenuation curve
Q14 Other (describe in comments)

Radiochemical Yield

Y01 Radiochemical tracer yield was above the upper control limit
Y02 Radiochemical tracer yield was below the lower control limit
Y03 Radiochemical tracer yield was zero

Y04 Radiochemical yield data was not present

YO05 Other (describe in comments)
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Data Validation

Sample_No Lab_Id Batch_No Assoc_BInk Sample_Type Coll_date Rec_date Ext date Anal_date Parameter Lab_Result Uncertainty Lab_Qual MDL |Result-MDC |Result-2*Unc Dval_MB |Dval DER| Qual |ReasonCode
100907SOMS-15-B-U 195907001 695071 1201444430 |SAMPLE 10/09/07 10/17/07 |11/02/07 11/02/07 Americium-241 1.72 7.95 ) 11.7 -9.980 -14.180 - - NA - All results ND - - C03
100907SOMS-15-B-U 195907001 695071 1201444430 SAMPLE 10/09/07 10/17/07 11/02/07 11/02/07 Cesium-137 1.64 181 u 3.24 -1.600 -1.980 C03
100907SOMS-15-B-U 195907001 695071 1201444430 SAMPLE 10/09/07 |10/17/07 |11/02/07 11/02/07 Cobalt-60 0.239 1.79 ) 3.09 -2.851 -3.341 C03
100907SOMS-15-B-U 195907001 695071 1201444430 SAMPLE 10/09/07 |10/17/07 |11/02/07 11/02/07 Radium-226 29.3 80.4 U 63.3 -34.000 -131.500 C03
100907SOMS-15-EQ-U 195907002 695071 1201444430 SAMPLE 10/09/07 |10/17/07 |11/02/07 11/02/07 |Americium-241 |-31 16.1 U 25.4 -56.400 -63.200 C03
100907SOMS-15-EQ-U 195907002 695071 1201444430 SAMPLE 10/09/07 |10/17/07 |11/02/07 |11/02/07 Cesium-137 -0.141 3.05 U 5.03 -5.171 -6.241 C03
100907SOMS-15-EQ-U 195907002 695071 1201444430 SAMPLE 10/09/07 10/17/07 11/02/07 11/02/07 Cobalt-60 0.430 3.22 U 5.46 -5.030 -6.010 Co03
100907SOMS-15-EQ-U 195907002 695071 1201444430 SAMPLE 10/09/07 10/17/07 |11/02/07 11/02/07 Radium-226 89.6 140 U 97.4 -7.800 -190.400 C03
100907SOMS2-06-B-U 195907003 695071 1201444430 SAMPLE 10/09/07 10/17/07 11/03/07 11/03/07 Americium-241 13.7 12.4 u 18.2 -4.500 -11.100 C03
100907SOMS2-06-B-U 195907003 695071 1201444430 SAMPLE 10/09/07 10/17/07 11/03/07 11/03/07 Cesium-137 2.81 2.28 u 3.96 -1.150 -1.750 C03
100907SOMS2-06-B-U 195907003 695071 1201444430 SAMPLE 10/09/07 10/17/07 11/03/07 11/03/07 Cobalt-60 -0.334 2.15 u 3.56 -3.894 -4.634 C03
100907SOMS2-06-B-U 195907003 695071 1201444430 SAMPLE 10/09/07 10/17/07 11/03/07 11/03/07 |Radium-226 28.1 91.2 u 71.3 -43.200 -154.300 C03
100907SOMS2-06-EQ-U 195907004 695071 1201444430 SAMPLE 10/09/07 10/17/07 11/03/07 11/03/07 Americium-241 8.66 13.9 u 21.3 -12.640 -19.140 C03
100907SOMS2-06-EQ-U 195907004 695071 1201444430 SAMPLE 10/09/07 10/17/07 11/03/07 11/03/07 Cesium-137 -0.62 1.93 u 3.18 -3.800 -4.480 C03
100907SOMS2-06-EQ-U 195907004 695071 1201444430 SAMPLE 10/09/07 10/17/07 11/03/07 11/03/07 Cobalt-60 0.0578 2.25 U 3.35 -3.292 -4.442 C03
100907SOMS2-06-EQ-U 195907004 695071 1201444430 SAMPLE 10/09/07 10/17/07 11/03/07 11/03/07 |Radium-226 0.00 169 ul 66.6 -66.600 -338.000 uJ Q02,C03
101007SOMS2-11-B-U 195907005 695071 1201444430 |SAMPLE 10/10/07 10/17/07 |11/03/07 11/03/07 Americium-241 8.39 111 ) 17.5 -9.110 -13.810 C03
101007SOMS2-11-B-U 195907005 695071 1201444430 |SAMPLE 10/10/07 10/17/07 |11/03/07 |11/03/07 |Cesium-137 -0.495 2.01 U 3.38 -3.875 -4.515 C03
101007SOMS2-11-B-U 195907005 695071 1201444430 SAMPLE 10/10/07 10/17/07 11/03/07 11/03/07 Cobalt-60 -0.0718 2.62 u 3.77 -3.842 -5.312 C03
101007SOMS2-11-B-U 195907005 695071 1201444430 SAMPLE 10/10/07 10/17/07 11/03/07 11/03/07 |Radium-226 0.00 153 ul 69.6 -69.600 -306.000 uJ Q02,C03
101007SOMS2-11-EQ-U 195907006 695071 1201444430 |SAMPLE 10/10/07 10/17/07 |11/03/07 |11/03/07 |Americium-241 0.621 3.08 U 4.87 -4.249 -5.539 C03
101007SOMS2-11-EQ-U 195907006 695071 1201444430 |SAMPLE 10/10/07 10/17/07 |11/03/07 |11/03/07 |Cesium-137 -1.44 3.52 U 4.16 -5.600 -8.480 C03
101007SOMS2-11-EQ-U 195907006 695071 1201444430 |SAMPLE 10/10/07 10/17/07 11/03/07 |11/03/07 |Cobalt-60 0.713 3.07 U 4.45 -3.737 -5.427 C03
101007SOMS2-11-EQ-U 195907006 695071 1201444430 |SAMPLE 10/10/07 10/17/07 |11/03/07 11/03/07 Radium-226 11.6 76.4 U 56.1 -44.500 -141.200 C03
101207SOMS2-35-B-U 195907007 695071 1201444430 |SAMPLE 10/12/07 10/17/07 |11/02/07 11/02/07 Americium-241 7.06 13.3 ) 21.5 -14.440 -19.540 C03
101207SOMS2-35-B-U 195907007 695071 1201444430 |SAMPLE 10/12/07 10/17/07 |11/02/07 |11/02/07 |Cesium-137 1.27 1.99 U 3.58 -2.310 -2.710 C03
101207SOMS2-35-B-U 195907007 695071 1201444430 |SAMPLE 10/12/07 10/17/07 11/02/07 |11/02/07 |Cobalt-60 -1.45 2.18 U 3.29 -4.740 -5.810 C03
101207SOMS2-35-B-U 195907007 695071 1201444430 |SAMPLE 10/12/07 10/17/07 |11/02/07 11/02/07 Radium-226 -38.2 76.4 U 115 -153.200 -191.000 C03
101207SOMS2-35-EQ-U 195907008 695071 1201444430 SAMPLE 10/12/07 10/17/07 11/02/07 11/02/07 Americium-241 5.86 18.9 u 28.9 -23.040 -31.940 Co03
101207SOMS2-35-EQ-U 195907008 695071 1201444430 SAMPLE 10/12/07 10/17/07 11/02/07 11/02/07 Cesium-137 0.593 2.14 u 3.69 -3.097 -3.687 C03
101207SOMS2-35-EQ-U 195907008 695071 1201444430 |SAMPLE 10/12/07 10/17/07 11/02/07 |11/02/07 |Cobalt-60 1.10 2.12 U 3.81 -2.710 -3.140 C03
101207SOMS2-35-EQ-U 195907008 695071 1201444430 |SAMPLE 10/12/07 10/17/07 |11/02/07 11/02/07 Radium-226 75.2 97.3 U 77.1 -1.900 -119.400 C03
101307SOMS3-09-B-U 195907009 695071 1201444430 |SAMPLE 10/13/07 10/17/07 11/02/07 |11/02/07 |Americium-241 1.16 10.7 ) 16.3 -15.140 -20.240 C03
101307SOMS3-09-B-U 195907009 695071 1201444430 |SAMPLE 10/13/07 10/17/07 |11/02/07 |11/02/07 |Cesium-137 -0.845 1.88 U 3.00 -3.845 -4.605 C03
101307SOMS3-09-B-U 195907009 695071 1201444430 SAMPLE 10/13/07 10/17/07 11/02/07 11/02/07 Cobalt-60 1.04 2.02 u 3.27 -2.230 -3.000 C03
101307SOMS3-09-B-U 195907009 695071 1201444430 |SAMPLE 10/13/07 10/17/07 |11/02/07 11/02/07 Radium-226 -27.4 61.4 U 89.5 -116.900 -150.200 C03
101307SOMS3-09-EQ-U 195907010 695071 1201444430 |SAMPLE 10/13/07 10/17/07 |11/02/07 [11/02/07 Americium-241 -11 14.1 U 20.4 -31.400 -39.200 C03
101307SOMS3-09-EQ-U 195907010 695071 1201444430 |SAMPLE 10/13/07 10/17/07 |11/02/07 |11/02/07 |Cesium-137 -0.804 2.76 U 3.75 -4.554 -6.324 C03
101307SOMS3-09-EQ-U 195907010 695071 1201444430 |SAMPLE 10/13/07 10/17/07 11/02/07 |11/02/07 |Cobalt-60 -0.241 2.44 U 4.04 -4.281 -5.121 C03
101307SOMS3-09-EQ-U 195907010 695071 1201444430 SAMPLE 10/13/07 10/17/07 11/02/07 11/02/07 |Radium-226 74.7 96.8 u 82.3 -7.600 -118.900 Co03
101307SOMS3-12-B-U 195907011 695071 1201444430 |SAMPLE 10/13/07 10/17/07 |11/02/07 [11/02/07 |Americium-241 |-0.046 8.09 U 11.9 -11.946 -16.226 C03
101307SOMS3-12-B-U 195907011 695071 1201444430 |SAMPLE 10/13/07 10/17/07 |11/02/07 |11/02/07 Cesium-137 -0.301 1.50 ) 2.42 -2.721 -3.301 C03
101307SOMS3-12-B-U 195907011 695071 1201444430 |SAMPLE 10/13/07 10/17/07 11/02/07 |11/02/07 |Cobalt-60 0.411 1.64 U 2.76 -2.349 -2.869 C03
101307SOMS3-12-B-U 195907011 695071 1201444430 |SAMPLE 10/13/07 10/17/07 |11/02/07 11/02/07 Radium-226 -6.45 50.0 ) 83.4 -89.850 -106.450 C03
101307SOMS3-12-EQ-U 195907012 695071 1201444430 |SAMPLE 10/13/07 10/17/07 |11/02/07 |11/02/07 |Americium-241 |-2.74 17.7 ) 26.9 -29.640 -38.140 C03
101307SOMS3-12-EQ-U 195907012 695071 1201444430 |SAMPLE 10/13/07 10/17/07 |11/02/07 |11/02/07 |Cesium-137 -0.942 2.10 U 3.39 -4.332 -5.142 C03
101307SOMS3-12-EQ-U 195907012 695071 1201444430 SAMPLE 10/13/07 10/17/07 11/02/07 11/02/07 Cobalt-60 1.93 2.60 u 4.78 -2.850 -3.270 Co03
101307SOMS3-12-EQ-U 195907012 695071 1201444430 SAMPLE 10/13/07 10/17/07 11/02/07 11/02/07 |Radium-226 66.2 106 u 88.3 -22.100 -145.800 Co03
1012207SOM3-47-B-U 195907013 695071 1201444430 |SAMPLE 10/12/07 10/17/07 11/02/07 |11/02/07 |Americium-241 -1.72 13.2 U 19.1 -20.820 -28.120 C03
1012207SOM3-47-B-U 195907013 695071 1201444430 |SAMPLE 10/12/07 10/17/07 |11/02/07 |11/02/07 |Cesium-137 0.404 2.44 U 3.79 -3.386 -4.476 C03
1012207SOM3-47-B-U 195907013 695071 1201444430 |SAMPLE 10/12/07 10/17/07 11/02/07 |11/02/07 |Cobalt-60 0.169 1.96 ) 3.35 -3.181 -3.751 C03
1012207SOM3-47-B-U 195907013 695071 1201444430 |SAMPLE 10/12/07 10/17/07 |11/02/07 11/02/07 Radium-226 -15.3 67.2 U 100 -115.300 -149.700 C03
1012207SOM3-47-EQ-U 195907014 695071 1201444430 |SAMPLE 10/12/07 10/17/07 11/02/07 |11/02/07 |Americium-241 -3.92 12.2 U 16.5 -20.420 -28.320 C03
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Data Validation

Sample_No Lab_Id Batch_No Assoc_BInk Sample_Type Coll_date Rec_date Ext date Anal_date Parameter Lab_Result Uncertainty Lab_Qual MDL |Result-MDC |Result-2*Unc Dval_MB |Dval DER| Qual |ReasonCode
1012207SOM3-47-EQ-U 195907014 695071 1201444430 |SAMPLE 10/12/07 10/17/07 |11/02/07 |11/02/07 |Cesium-137 0.161 2.09 ) 3.47 -3.309 -4.019 C03
1012207SOM3-47-EQ-U 195907014 695071 1201444430 SAMPLE 10/12/07 |10/17/07 |11/02/07 11/02/07 Cobalt-60 -2.44 211 U 2.83 -5.270 -6.660 C03
1012207SOM3-47-EQ-U 195907014 695071 1201444430 SAMPLE 10/12/07 |10/17/07 |11/02/07 11/02/07 Radium-226 -47.8 74.9 ) 101 -148.800 -197.600 C03
101307SOMS3-79-B-U 195907015 695071 1201444430 SAMPLE 10/13/07 |10/17/07 11/02/07 |11/02/07 Americium-241 |7.06 8.48 U 13.1 -6.040 -9.900 C03
101307SOMS3-79-B-U 195907015 695071 1201444430 SAMPLE 10/13/07 |10/17/07 |11/02/07 |11/02/07 Cesium-137 0.603 1.69 U 2.98 -2.377 -2.777 C03
101307SOMS3-79-B-U 195907015 695071 1201444430 SAMPLE 10/13/07 |10/17/07 |11/02/07 11/02/07 Cobalt-60 0.719 1.73 U 3.12 -2.401 -2.741 C03
101307SOMS3-79-B-U 195907015 695071 1201444430 SAMPLE 10/13/07 10/17/07 |11/02/07 11/02/07 |Radium-226 14.3 69.5 U 64.1 -49.800 -124.700 Co03
101307SOMS3-79-EQ-U 195907016 695071 1201444430 |SAMPLE 10/13/07 10/17/07 11/02/07 |11/02/07 |Americium-241 -21.2 9.45 ) 14.4 -35.600 -40.100 C03
101307SOMS3-79-EQ-U 195907016 695071 1201444430 SAMPLE 10/13/07 10/17/07 11/02/07 11/02/07 Cesium-137 0.123 1.76 u 2.93 -2.807 -3.397 C03
101307SOMS3-79-EQ-U 195907016 695071 1201444430 |SAMPLE 10/13/07 10/17/07 11/02/07 |11/02/07 |Cobalt-60 -2.45 2.45 U 3.07 -5.520 -7.350 C03
101307SOMS3-79-EQ-U 195907016 695071 1201444430 SAMPLE 10/13/07 10/17/07 11/02/07 11/02/07 |Radium-226 5.59 57.2 u 93.6 -88.010 -108.810 C03
101107SOMS3-82-B-U 195907017 695071 1201444430 |SAMPLE 10/11/07 10/17/07 |11/02/07 11/02/07 Americium-241 1.71 4.20 U 6.76 -5.050 -6.690 C03
101107SOMS3-82-B-U 195907017 695071 1201444430 |SAMPLE 10/11/07 10/17/07 |11/02/07 |11/02/07 |Cesium-137 0.818 2.97 U 4.63 -3.812 -5.122 C03
101107SOMS3-82-B-U 195907017 695071 1201444430 SAMPLE 10/11/07 10/17/07 11/02/07 11/02/07 Cobalt-60 2.39 2.98 u 5.17 -2.780 -3.570 C03
101107SOMS3-82-B-U 195907017 695071 1201444430 SAMPLE 10/11/07 10/17/07 11/02/07 11/02/07 |Radium-226 -2.72 58.3 u 100 -102.720 -119.320 C03
101107SOMS3-82-EQ-U 195907018 695072 1201444434 |SAMPLE 10/11/07 10/17/07 |11/05/07 11/05/07 Americium-241 2.96 13.2 U 17.8 -14.840 -23.440 C03
101107SOMS3-82-EQ-U 195907018 695072 1201444434 SAMPLE 10/11/07 10/17/07 11/05/07 11/05/07 Cesium-137 1.17 2.09 u 3.20 -2.030 -3.010 C03
101107SOMS3-82-EQ-U 195907018 695072 1201444434 SAMPLE 10/11/07 10/17/07 11/05/07 11/05/07 Cobalt-60 0.0704 1.69 u 2.90 -2.830 -3.310 C03
101107SOMS3-82-EQ-U 195907018 695072 1201444434 |SAMPLE 10/11/07 10/17/07 |11/05/07 11/05/07 Radium-226 8.84 78.4 U 72.5 -63.660 -147.960 C03
101207SOMS3-89-B-U 195907019 695072 1201444434 |SAMPLE 10/12/07 10/17/07 11/05/07 |11/05/07 |Americium-241 -2.59 8.53 U 14.7 -17.290 -19.650 C03
101207SOMS3-89-B-U 195907019 695072 1201444434 SAMPLE 10/12/07 10/17/07 11/05/07 11/05/07 Cesium-137 -0.0627 1.39 u 2.35 -2.413 -2.843 C03
101207SOMS3-89-B-U 195907019 695072 1201444434 SAMPLE 10/12/07 10/17/07 11/05/07 11/05/07 Cobalt-60 -0.226 1.36 U 2.23 -2.456 -2.946 C03
101207SOMS3-89-B-U 195907019 695072 1201444434 |SAMPLE 10/12/07 10/17/07 |11/05/07 11/05/07 Radium-226 -31.1 57.2 U 79.5 -110.600 -145.500 C03
101207SOMS3-89-EQ-U 195907020 695072 1201444434 |SAMPLE 10/12/07 10/17/07 |11/05/07 11/05/07 Americium-241 1.72 11.4 U 14.9 -13.180 -21.080 C03
101207SOMS3-89-EQ-U 195907020 695072 1201444434 |SAMPLE 10/12/07 10/17/07 |11/05/07 |11/05/07 |Cesium-137 0.202 1.49 U 2.48 -2.278 -2.778 C03
101207SOMS3-89-EQ-U 195907020 695072 1201444434 |SAMPLE 10/12/07 10/17/07 11/05/07 |11/05/07 |Cobalt-60 1.19 1.75 U 2.77 -1.580 -2.310 C03
101207SOMS3-89-EQ-U 195907020 695072 1201444434 |SAMPLE 10/12/07 10/17/07 |11/05/07 11/05/07 Radium-226 0.00 95.4 Ul 56.0 -56.000 -190.800 uJ Q02,C03
100907SOMS3-99-B-U 195907021 695072 1201444434 |SAMPLE 10/09/07 10/17/07 |11/05/07 11/05/07 Americium-241 21.8 24.0 U 32.9 -11.100 -26.200 C03
100907SOMS3-99-B-U 195907021 695072 1201444434 |SAMPLE 10/09/07 10/17/07 |11/05/07 |11/05/07 |Cesium-137 -1.11 2.63 U 4.26 -5.370 -6.370 C03
100907SOMS3-99-B-U 195907021 695072 1201444434 |SAMPLE 10/09/07 10/17/07 11/05/07 |11/05/07 |Cobalt-60 -1.02 2.85 U 4.52 -5.540 -6.720 C03
100907SOMS3-99-B-U 195907021 695072 1201444434 SAMPLE 10/09/07 10/17/07 11/05/07 11/05/07 |Radium-226 -80.3 114 U 119 -199.300 -308.300 C03
100907SOMS3-99-EQ-U 195907022 695072 1201444434 |SAMPLE 10/09/07 10/17/07 11/05/07 |11/05/07 |Americium-241 -1.97 16.1 U 24.6 -26.570 -34.170 C03
100907SOMS3-99-EQ-U 195907022 695072 1201444434 |SAMPLE 10/09/07 10/17/07 |11/05/07 |11/05/07 Cesium-137 -3.65 5.21 U 5.26 -8.910 -14.070 C03
100907SOMS3-99-EQ-U 195907022 695072 1201444434 SAMPLE 10/09/07 10/17/07 11/05/07 11/05/07 Cobalt-60 -0.675 3.16 u 5.19 -5.865 -6.995 C03
100907SOMS3-99-EQ-U 195907022 695072 1201444434 SAMPLE 10/09/07 10/17/07 11/05/07 11/05/07 |Radium-226 33.2 125 u 102 -68.800 -216.800 C03
101307SOMS3-112-B-U 195907023 695072 1201444434 |SAMPLE 10/13/07 10/17/07 |11/05/07 |11/05/07 |Americium-241 |0.286 4.36 U 7.42 -7.134 -8.434 C03
101307SOMS3-112-B-U 195907023 695072 1201444434 |SAMPLE 10/13/07 10/17/07 |11/05/07 |11/05/07 |Cesium-137 -0.446 1.31 U 2.17 -2.616 -3.066 C03
101307SOMS3-112-B-U 195907023 695072 1201444434 SAMPLE 10/13/07 10/17/07 11/05/07 11/05/07 Cobalt-60 -0.709 1.30 u 2.06 -2.769 -3.309 C03
101307SOMS3-112-B-U 195907023 695072 1201444434 |SAMPLE 10/13/07 10/17/07 |11/05/07 11/05/07 Radium-226 -30.5 54.3 U 58.0 -88.500 -139.100 C03
101307SOMS3-112-EQ-U 195907024 695072 1201444434 |SAMPLE 10/13/07 10/17/07 |11/05/07 |11/05/07 |Americium-241 |-0.363 9.22 U 13.5 -13.863 -18.803 C03
101307SOMS3-112-EQ-U 195907024 695072 1201444434 |SAMPLE 10/13/